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EXECUTIVE SUMMARY 

On behalf of tlie Presidio Trust (Tnist), MACTEC Engineering and Consulting, Inc. (MACTEC) prepared 
this Corrective Action Implementation Work Plan (Work Plan) to implement the corrective actions at five 
remedial units (RUs) proposed in the Bui/din^ 207/23J Area Final Corrective Action Plan, Building 
207/231 Area, San Francisco, California (CAP) and as amended in tlie Addendum to the Final Corrective 
Action Plan, Building 207/231 Area, San Francisco, California (CAP Addendiun). Tlie Building 207/231 
Aiea (Site) comprises approximately 8 acres of land in the noitheast portion of the Presidio of 
San Francisco, located south of tiie Crissy Maish. Doyle Dnve/Highway 101 nortli- and south-bound 
overpasses bisect the Site. 

The purpose of the corrective actions are to achieve "clean closure" for imrestncted reuse of the Site. 
This Executive Summary provides a summary of site backgroiuid and RUs identified in the CAP, and 
summarizes the Work Plan's general and RU-specific collective action activities. 

Background 

The Site is within the Presidio of San Francisco National Historic Landmark District. Historic resources 
designated for preservation mclude Building 228 andlustoric walls soutii and southwest of Buildmg 231. 
Potential plamied uses of tiie Building 207/23 1 Aiea mclude onsite restoration of the Quartermaster's 
Reach of tlie adjacent Crissy Marsh and freshwater Tennessee Hollow Riparian Corridor adjacent to a 
historic wall in the southern poition of tiie Site, replacement of tiie Doyle Drive/Highway 101 overpasses, 
and continued use of existing buildmgs by tenants and preseiTation of historic stnictiues. Cleanup levels 
for soil and gioimdwater were identified using the most strmgent (lowest) of up to foui' different scenarios 
assuming human and ecological receptors that may be present at the Site during reuse. 

Five different soil RUs and four co-located groimdwater RUs reqmie cleanup due to tiie presence above 
cleanup levels of total petroleum hydrocarbons (TPH) as gasoline, diesel, and/or fuel oil; volatile organic 
compounds (VOCs), and less-extensive occiuTences ofpolynucleai' aiomatic hydrocarbons (PAHs), 
polychlormated biphenyls (PCBs), pesticides, and metals. 

Corrective Actions 

Corrective Actions for Southern Portion of Site at Historic Wall Interface : Tlie approved corrective 
actions for the southern poition of tiie Site were selected based on an intent to presei^ve tiie historic wall 
and several historic buildmgs in tlus area. The corrective action was selected because residual 
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contamination is present between the historic building and wall. On both sides of the liistoric wall at tins 
inteiface where excavation can not be performed directly adjacent to tlie wall or buildings witliout 
endangering their structural integrity, subsurface petioleiun contamination will be addressed through in 
situ lemediation, gioiuidwater monitoring, and a land use control (LUC). For the portion of the Building 
23 1 RU that occuis just nortli of the liistoiic wall interface where excavation can not be implemented 
without endangering the structural integrity of the historic wall, in situ remediation consists of in situ 
injection of a chemical oxidant, followed by m situ injection of an oxygen leleasmg compound to 
stimulate biodegradation of residual petioleum hydiocarbons m the satiu^ated zone of the subsiuface. The 
approved corrective action for the Building 228 RU that occurs just south of the lustoric wall inteiface 
consists of in situ injection of an oxygen releasing compoiuid to stimulate biodegradation of residual 
petroleum hydiocarbons in the saturated zone of tlie subsurface in the northern poition of tlie RU. 

In the remaining portions of tlie Buildii^ 228 RU, the approved corrective action consists of inspection of 
the outdoor cap (paved areas) in tlie northern and soutliem poitions of tlie RU, and improvements and 
maintenance, as necessary. Inside Building 228, the indoor cap of tlie building will be inspected, and 
vapoi intiTision to indoor aii' witlun Building 228 will be assessed tlirough collection of soil gas samples. 
SoU gas sampling will be followed by indooi aii' monitoring for any chemicals reported in the soil gas 
samples if potentially significant risks to fiiture building occupants are identified. The corrective action 
for tlie Building 228 RU also includes groundwater monitoring and a LUC. 

The corrective actions at the historic wall interface address a poition of the Building 23 1 RU and two 
separate portions of the Building 228 RU. These corrective actions are plamied to occur in advance of the 
excavation activities: 

• Southern Poition of the Building 231 RU — An area adjacent to the historic wall just soutii of 
Building 23 1 where equipment associated with the former service station complex was stored. 

• Northern Poition of the Building 228 RU — Existing Buildup 228 tliat contained a foniier diy 
cleaning facility and tlie aiea north of the building tiiat contained former Stoddard solvent and 
heating oil luiderground storage tanks (USTs) adjacent to a lustoric wall, and 

• Southern Portion of the Building 228 RU — An area adjacent to the southeastern coiner of 
Building 228 where a former fuel distribution system (FDS) hne was located. 

Corrective Actions for Northern and Central Portions of Site : The approved corrective action for the 
four RUs that occiu' m the northern and cential portions of tiie Site consists of removing contaminated 
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fill — the source of contamination to groundwater — to achieve clean closure for unrestricted reuse. 
This will be achieved through excavation and offsite disposal of contaminated soils and backfill with 
natural sands, followed by downgradient groimdwater monitoring to confinn source removal has 
reduced impacts to groundwater for the following RUs: 

• Former Building 207 fueling station and adjacent Fonner Buildmg 208 sump in the nortliem 
portion of tiie Site (Fonner Building 207 RU); 

• Former Buildings 38, 38-A, and garage oil station in the northeastern portion of the Site (Former 
Building 38 RU); 

• Existing Building 23 1 and fonner service station complex in the cential part of the Site (Building 
23 1 RU), including a small adjacent area associated with the Former Building 27 1 garage; and 

• Existing Building 230 adjacent to a former railroad spiu^ loading dock in the eastern portion of the 
Site (Buildup 230 RU) - no groundwater RU has been identified. 

Implementation Team : Ryan Seelbach of tiie TiTist will be tiie Remedial Project Manager responsible for 
implementation of the approved corrective actions. Construction Drawings and Technical Specifications 
(Constniction Dociunents) accompanying tlus Work Plan provide additional detail legaiding requiiements 
of the Excavation Contiactor (Contiactoi) for the excavation component of the corrective actions. Tlie 
Trust will manage and implement other components of the corrective actions not related to excavation 
under separate contiacts. 

MACTEC will seive as tiie Trust's Constiuction Manager and Design Engineer, overseeing and directing 
all site contiactors (mcluding archaeologists) and serving as Site pomt-of-contact for Site visitors. 
MACTEC will collect confirmation samples and evaluate results, and will piepare the construction 
completion report tliat certifies constniction quality assiu^ance. MACTEC will also be responsible for 
outdoor cap inspection, in situ lemediation and effectiveness monitoiing at the historic wall interface for 
portions of tlie Building 231 and Buildmg 228 RUs that will not undergo excavation, as well as in-situ 
confinnation sampling at the historic wall interface witiiin tlie Building 228 and 231 RUs wheie in situ 
remediation will be performed; HydroPimch sampling at the Buildmg 230 RU, and report piepaiation for 
implementation of LUCs. A subcontiactor to MACTEC will provide archaeological monitoiing duiing 
excavation activities. 
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Treadwell & Rollo (T&R) will abandon and install wells and perfonn groundwater niomtormg. Erler and 
Kalinowski, Inc. (EKI) will perfonn indoor cap inspection and soil gas sampling at the Building 228 RU. 
Soil gas sampling will be followed by indoor aii' monitoring for any chemicals reported m the soil gas 
assessment if potentially significant risks to future building occupants are identified. The Excavation 
Contiactor (Contractor) who will perfonn excavation will be selected through competitive bidding. 

Pre-Constniclion Activities 

The pre-excavation activities that are anticipated to be initiated and/or conducted consist of tiie following 
general sequence of activities tliat may be adapted during the contiacting phase of the project: 

P re-Construction G roundwater Monitoring : T&R perfoimed one round of groundwater monitoring on 
1 1 existing wells/piezometers (selected due to prior detections of arsenic) to assess petioleum -related 
chemical of concerns (COCs), arsenic, other RU-specific COCs, and associated reduction-oxidation 
(redox) parameters (pH, dissolved oxygen [DO], dissolved manganese, dissolved iron, dissolved 
almninum) to estabtish baseline conditions for COCs and redox parameters prior to remediation. Two 
rounds of sampling were also conducted for tiie well pair, 231GW200A/200B, installed at the historic 
wall interface downgradient of the oxygen release compound tieatment area at the Building 228 RU for 
the analytes and parameters noted above. 

Buildini] D emoUtion : Prior to initiation of field remediation activities described in tins Work Plan, the 
Trust will demolish Building 23 1 and remove the existing above-ground soil vapor extiaction system 
equipment located to the southeast of Building 23 1 . The demoHtion is plamied to be implemented piior 
to initiating m situ remediation at the historic wall interface or tiie indoor air and cap assessment at the 
Building 228 RU, in order to provide better access for drill rigs and sampHng equipment in these areas 
that currentiy have Mmited access due to the presence of Building 231 and associated above-ground 
shnctures . 

Building 228 Indoor Air and Cap Assessment : Prior to initiation of constiuction activities, EKI wiU 
assess potential vapor intinsion to indoor air and inspect the indoor cap and buildmg foundation. Soil gas 
sampling will be followed by indoor air monitoiing for any chemicals reported in the soil gas samples if 
potentially sigmficant risks to fiiture building occupants are identified. Following completion of tiie 
indoor air assessment, EKI will recommend and oversee any indoor mitigation measures such as sealing 
the floormg and any conduits to the subsuiface. 
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Historic Wall Interface Corrective Action Implementation : Pnor to initiating constniction activities, 
MACTEC will implement in situ remediation at tlie histonc wall mterface within portions of tlie Building 
23 1 and 228 RUs described above. In situ treatment will be implemented to enhance biodegradation of 
residual petroleum contamination in the saturated subsuiface and mitigate potential downgiadient 
recontamination of tlie other RUs. The in situ remediation compounds tliat will be injected into tlie 
subsuiface are expected to begin releasing oxygen immediately upon introduction mto tlie subsurface, and 
continue to lelease oxygen for a period of appioximately 18 months. MACTEC will also inspect tlie 
adjacent outdoor paved areas m the noitlieni and southern portions of the RU, and will recommend and 
oversee outdoor cap improvements such as lepaving. 

In January 2008, T&R installed a momtormg well pair just downgradient of the Building 228 RU and 
historic wall within the portion of tlie Building 231 RU that will also be treated by in situ injection (231 
GW200A/200B). Groundwater samples were collected from the newly installed wells to seive as a 
baseline to evaluate the effectiveness of in situ treatment at these RUs m the fiiture, and to provide data 
for consideration in tlie m situ remediation approach for tlie lustoric wall mterface. Tlus well pair was 
sampled during tlie first and second Quarters 2008 under the Presidio-wide gioiuidwater momtormg 
program . 

The new downgradient monitoring well pair that will be used to monitor the effectiveness of in situ 
remediation in enliancing petioleum degradation at the histonc wall mterface will also be sampled for 
biodegradation indicatoi parameters and COCs to evaluate if oxygen concenfrations increase or if 
biodegiadation bi-products are present. These mdicator parameters will identify if the locally reducing 
environment has been (temporarily) changed into an oxidizing environment and if aerobic biodegradation 
is taking place. 

Preparation for Excavation Construction Activities 

The following pre-constiiiction activities aie anticipated duiing implementation of the collective actions 
for tlie Site. 

SampUnQ of Low Temperature Thermal Desorption (LTTD) -Treated Backfill Materials : Prior to 
excavation construction activities, MACTEC will collect a minimum of three soil samples from witlim 
the footprint of the LTTD-treated backfill witlim the Building 207 RU to verify wlietlier concentiations of 
COCs in the backfill materials exceed cleanup levels and require excavation. Tlie results will be made 
available to the Water Board and stakeholders. 
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Potential Documentation of Revised Cleanup Levels for Metals in Soii : Excavation will be performed in 
areas where peti^olenm contaminated soils are present above cleanup levels, as well as other areas 
containing co-located petroleum -related COCs and metals contamination. However, although plans are 
provided herein for excavation of metals in soil at concentiations tliat exceed available background 
threshold levels, confirmation sampling data for non-petioleum-related COCs and metals contammation 
that may be indicative of background conditions will be assessed. The Tnist, in consultation with the 
Watei Board, will assess if concentiations of metals in native soils attiie Site aremdicative of site 
contamination or naturally occurring background conditions. The methodology will incorporate 
continuation sampling data collected as part of tiie remediation program, to assist m the assessment of the 
distribution of metals in soil and decisions regarding excavation. 

Well Abandonment : Prior to construction, Treadwell & RoUo (T&R) will abandon 40 existing 
groundwater monitoiing wells (witlun the Building 207/23 1 CAP Area that are not included in tlie CAP 
Gromidwater Monitoring Program), and seven existing groundwater monitoiing wells (witiiin the 
Building 207/23 1 CAP Area that are included only in tlie CAP Pre-ConstiTiction Groundwater Monitoiing 
Piogram). 

Site Preparation and Construction Activities 

The Contiactor will set up temporary facitities such as fencing, signs, soil stockpile, and truck staging 
areas at the Site, and will decommission utilities (i.e., watei, sewer lines, gas lines, and a 20-inch storm 
drain line) ti^aversing tiuough tiie excavation and as necessary, and temporarily reroute utilities aroimd the 
Site. The Conti^actor will install a temporary sewer comiection to reroute the sanitary sewer line aroimd 
the project site to the south to tiie Edie Road tiiuik tine. The Contiactor will remove asphalt concrete 
(AC) pavement within the plamied excavation areas of the soil RUs, and will cleai' and gmb vegetation 
fi^om other areas as necessary. 

Building 230 RU : Prior to initiation of collective action, tiie Contiactoi will remove tiie water service 
fi^om Gorgas Avenue (located within the 230 RU), which tiaverses through tiie excavation and provide 
potable water service to Buildmg 230 by extending tlie watei line fioni tiie soutii. 

The Contiactor will excavate soil in the vadose zone up to 5.5 feet below ground sm^face (bgs) adjacent to 
and just east of tlie buildmg (COCs exceed cleanup levels between 3 and 5.5 feet bgs). The edge of tiie 
excavation parallel with the east side of Buildmg 230 will be constructed adjacent to tiie loadmg dock on 
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the building's east side. Following completion of excavation, the Contractor will reinstall the water 
service from Gorgas Avenue, backfill and repave the excavation. 

Gioundwater was not sampled in tliis aiea; however, satiu^ated soils were sampled atinteivals of 7.5 and 
10 feet bgs, and no COCs were detected above cleanup levels witliin satiirated soil samples. Therefore, 
this is the only soil RU at the Site that is not co-located with an identified Gioundwater RU. MACTEC 
will collect two HydioPunch groundwater confinnation samples fiom the intermediate sand layer, located 
underneath the Bay Mud from witliin the Soil RU excavation after soil has been removed to assess 
groundwater impacts at tliis RU; the collected groundwater samples will be analyzed for the RU-specific 
COCs identified for tiie Soil RU, arsenic, and associated redox parameters. 

BuildinQ 38 RU : Soil contammation above COCs is present in unsatiu^ated and satiu^ated zone soils, and 
is believed to extend under the north Doyle Drive overpass stiucture. The Contiactor will excavate soil to 
the south and file north of the northern Doyle Drive overpass. Contaminated soil will be left in place 
where excavation cannot continue imder the Doyle Drive overpass stiiictures; a LUC will be unplemented 
for this poition of the RU until it is excavated during the eventiial Doyle Drive replacement project 
constiiiction. This RU will be completely backfilled and repaved to the soutli and seeded witii Dwarf Tall 
Fescue seed to the north of the nortliem Doyle overpass to match existing conditions. 

BuUdinp 207 RU : The Contractor will excavate soil mipacted with COCs above cleanup levels. 
Contaminated soil will be left in place where excavation camiot continue under the Doyle Drive overpass 
structures (a LUC will be implemented for this portion of the RU until it is excavated during tiie eventual 
Doyle Drive replacement project constniction). This RU will be completely backfilled and seeded witli 
Dwarf Tall Fescue seed to the noitli of the nortliem Doyle overpass to match existing conditions. 

Buildini] 231 RU : Prior to excavating the Building 23 1 RU, the Contiactor will remove the water line 
providing fire water service to Building 230 (from west side of tiie building); the Contiactor will provide 
fire water service using tiie line installed along tiie east side of Buildup 230. 

The Contractor will excavate soil impacted with COCs above cleanup levels. During excavation, tlie 
Contiactor will remove underground SVE system pipmg and otlier decommissioned utilities (i.e., sewer, 
water, gas, 20-inch storm drain line). This RU will be backfilled and repaved after excavation and 
confinnation sampling is completed. 

Contaminated soil will remain in place where excavation caimot continue luider and adjacent to the 
southern Doyle Drive overpass stnictiire luitil it can be accessed for excavation during the eventiial Doyle 
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Drive replacement project construction by the California Department of Transportation (Caltrans). 
Altliough plans are included herein for excavation of tlie section of Gorgas Avemie, tlie TiTist plans to 
initiate consultation witli Caltrans regarding deferral of excavation under Gorgas Avenue until the 
eventual Doyle Drive replacement project construction. A LUC will be implemented foi the portions of 
the RU where the corrective actions are deferred until excavation is performed during tlie eventual Doyle 
Drive replacement project construction, mcluding impacted soil in the Former Building 271 RU. 

At the soutliern boundary of the Building 231 RU tliat abuts the historic wall, excavation will commence 
witli a setback of 5 feet from the wall to protect the structural integrity of this historic resource. To tlie 
extent practicable, excavation with hand equipment (e.g., shovels and/or with a small backhoe) will be 
performed as necessary adjacent to the 5-foot setback to remove impacted soils. Residual contammation 
in soil above cleanup levels that is within the setback area and caimot be excavated, will be remediated 
via in situ treatment. The Trust will implement a LUC for this area. A licensed land surveyor 
subcontracted by MACTEC will survey the aieal extent of the LUC for depiction on a topogiaphic site 
map, which will be included m a site-specific addendum to the Trust's Land Use Controls Master 
Reference Report. 

The Tnist, NPS, and their resource groups will restore a portion of the Building 231 RU in a maimer that 
would visually serve to acclimate tlie public to the appearance of a restored below-grade wetlands. 
Therefore, tlie Building 231 RU, except for the Gorgas Avenue section, wiL be partially backfilled and 
rough graded to provide a smtable planting area for willows or a similar type of plant. 

The paitial backfilhng will be conducted to minimize the surface expression of shallow groundwater, and 
will be graded with minimal slope (appioximately 0.5 percent) to facilitate maximum stoim water 
infiltiation through the sand backfill material, minimize erosion, and provide a suitable surface for the 
Trust to implement tiieir post-construction site use as a Propagule Planting Area. Dramage will be 
provided thr^ough the installation of a drain inlet and a stonii diam pipe that discharges groundwater that 
may rise above the final grade. However, prior to discharging groimdwater to the storm drain, MACTEC 
will collect one surface water sample (if and when smface expression of groundwater is observed) and 
test the sample for the RU-specific COCs; the sample will be collected usmg a bailer m accordance witii 
Trust standard operatmg procedmes. If COC concentiations are above the surface water criteria 
established for tiie Site, tlien the RU will be backfilled to lustoric high groundwater elevations in the area. 
Furthermore, until the decision of whether or not the surface expression of groundwater can be discharged 
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to the storm drain is made, the drain inlet will be raised to tlie historic high groundwater elevation to 
prevent discharge into the stonn drain system. 

If tlie section of Gorgas Avemie witliin tlie RU is excavated during the eventual Doyle Drive replacement 
project constiuction, it will be restored in accordance with futiu^e restoration plans for tliat area designed 
to meet cultural and histoiic requirements. If the section of Gorgas Avenue within the RU is excavated 
durmg plamied corrective actions, it will be leplaced under plans herein to meet National Histoiic 
Preservation Act (NHPA) requirements with a two-way road, a concrete curb, and raised pedestrian trail 
after excavation activities are completed. 

Groundwater . The approved corrective actions for tlie five Soil RUs aie anticipated to result in eventual 
reduction of concentrations of COCs in gromidwatei to levels that aie below cleanup levels at tlie Site. 
The Tiiist will implement a LUC for groundwater at tlie Site that will be discontinued when post- 
constiuction groundwater monitoring indicates corrective actions have reduced concentrations of 
petrol eiun -related COCs and arsenic below cleanup levels for foui' consecutive sampling events. Based 
on the criteria identified in the CAP, monitoring will be discontinued (subject to Regional Water Quality 
Control Board [Water Board] approval), tlie gioimdwatei LUC will be removed, and clean closme witli 
regard to groundwater contamination will be documented in a Site closure report. Wells will be 
abandoned, as apphcable, upon regulatory approval. In accordance with Task 13 of Water Board Order 
R2-2003-0080, a Five-Yeai' Status Report will be completed and submitted to the Water Board for 
approval. 

Soil Confirmation SampUriQ and Over-Excavations : MACTEC will collect soil confinnation samples 
witlun tlie excavations and compaie concentiations against cleanup levels. If confirmation sampling in 
excavations indicates cleanup levels have not been met, over-excavation and confinnation sampling will 
be perfoiTned. The piesence of physical features m portions of the Site or adjacent remediation sites will 
limit the lateral extent of over-excavation as follows: 

• The Building 230 RU excavations will proceed laterally to remove petioleum-contaminated soil, 
but will be teniiinated if significant petroleum contamination is no longer encountered and any 
remaining contamination appears to be fill material associated with Fill Site 6B. 

• Excavations are not anticipated to proceed midenieatii Halleck, Mason, or Marshall Stieets. If 
sidewall soil confirmation samples indicate that significant petioleum-contaminated soil with 
COCs above cleanup levels extends underneath the roadways, the Tnist will confer with the 
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Water Board to determme if excavation luidemeatli a roadway is warranted. Excavations will not 
proceed under roadways based solely on soil confirmation samples with metals, PAHs, and other 
non-petroleum COCs above cleanup levels m excavation sidewalls. 

• Excavations will not proceed underneath tlie Doyle Drive overpasses. A minimum setback of 1 
foot to tlie Doyle Drive overpasses will be maintained so that excavations do not proceed wrtliin 
the right-of-way or beneath the overpass stnictures. To tlie extent that excavatron luider Gorgas 
Avenue can be deferred until the Doyle Drive reconstruction project, excavation will be delayed 
until Caltians removes the overpass structiires. The excavations between tlie Soutliern and 
Northern Doyle Drive overpasses will proceed laterally to remove petioleum-contaminated soil, 
but will be teniiinated if significant petroleum contamination is no longer encountered. Any 
remainii^ soil with chemicals of concern (e.g., metals and PAHs) above cleanup levels between 
and underneath the Doyle Drive overpass structures will be addressed by a LUC imtil Caltrans 
removes the overpass stnictiires and contaminated soil beneatii it is removed during the planned 
Doyle Drive reconstruction project. 

• A setback distance of 3 feet to the Building 230 foimdation will be maintained to protect rts 
stiTictural mtegiity. If confirmation sampling indicates any remaining soil with chemicals above 
cleanup levels adjacent to the bmldmg foundation, the Trust will implement a LUC until Building 
230 is demolished and contaminated soil beneatii the building is removed. 

• A setback distance of 5 feet to tiie historic walls south and west of Bmldmg 23 1 will be 
maintained, to tlie extent piacticable, excavation with hand equipment (e.g., shovels oi witii a 
small backlioe) will be perfoimed adjacent to the 5-foot setback as necessary to remove impacted 
soils. If continuation sampling indicates any soil with chemicals of concern above cleanup levels 
remains adjacent to the lustoiic wall, it will be addressed by a combination of either additional in 
situ tieatinent as described above, and/or capping of impacted soils under the LUC for the 
adjacent Building 228 RU. Any remaining soil with chemicals above cleanup levels adjacent to 
the wall west of the RU will be addressed by the Fill Srte 6B remedy. 

• If excavations are terminated before cleanup levels are met, the Contiactor will install a visual 
subsurface marker (such as a peimeable geotextile material) to identify tlie extent of the 
excavation. Additionally, a licensed land surveyor subcontiacted by the Contiactor will survey 
the toe of tlie excavation limits (to be used to delineate LUCs). If excavation and continuation 
sampling at tiie bottom of the smear zone inteiface of any petioleum hydiocaibon contamination 
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indicates concentrations of COCs in samples exceed cleanup levels, tlie Trust will consult with 
the Water Board on tlie approach for addressing residual contamination present below the smear 
zone. 

Post-Construction Activities 

• The Contiactor will remove tlie temporary sewer comiection transferring tlie sewage to the Edie 
Road tiTinkline and install a new 16-inch sewer line through the 231 RU to match pre-excavation 
sewage infrastmctuie in the aiea. 

• T&R will conduct ongoing groundwater monitoring of eleven wells (four existing wells, five 
new replacement wells that will be installed, and tlie recently installed well pair 
231GW200A/200B) to verify (1) chemical concenti^ations aie decreasing after corrective actions 
are implemented, (2) chemicals in groundwater are not migrating offsite; and (3) and to assess tiie 
effectiveness of in situ injection of oxygen releasing compound at the Building 228 RU; 

• MACTEC will perfonn erosion control monitoiing of surface erosion contiol measures (e.g., 
erosion contiol fabiic, loose shaw mulch, stiaw wattles, etc.) placed on unpaved backfilled areas 
(i.e., tiie 23 1 RU, tiie 38 RU and tiie 207 RU to tiie north of tiie norfli Doyle Diive overpass); 

• The Piesidio TiTist will plant willows or similar vegetation in the partially backfilled Building 23 1 
RU; 

• MACTEC, on behalf of the Trust, will file a notice of tennination (NOT) under tiie General 
Permit after construction has been completed and post-constniction erosion contiol measures 
have been installed; 

• Two years after oxygen release compound injection has been perfonued, MACTEC will conduct 
direct push soil confirmation sampHng within and outside tiie Buildmg 228 RU footprint to assess 
the effectiveness of tiie injection in reducing soil and groundwater COCs below cleanup levels; 

• MACTEC, on behalf of tiie Trust, will prepare a site-specific LUC Addendimi to tlie LUC Master 
Reference Report (LUCMRR) for areas of residual contamination. All LUC areas will be 
surveyed m tlie field and will be depicted on a map. LUCs for the site are anticipated as follows: 
(a) a temporary LUC for soil beneatli structiues that will be lifted when clean closure is achieved 
after fiiture site activities remove these structures to access and excavate contaminated soils 
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during the eventual Doyle Drive replacement project construction, (b) a LUC for areas where in 
situ remediation will be conducted tliat may be lifted if concentration of COCs are reduced below 
cleanup levels over tune; and (c) a LUC for groimdwater that will be lifted when clean closure is 
achieved after cleanup levels have been met under the post-constiiiction groundwater monitoring 
program. The Tnist will perfoim a review of protectiveness of LUC corrective actions every five 
years and prepare a Five- Year LUC Review Report with recommendations. 

ReportinQ : Upon completion of tlie corTective actions descrrbed in this Work Plan, MACTEC will 
prepare a Constinction Completion Report that presents a summary of the corrective action 
implementation and results and certifies clean closiue with respect to construction quality assurance. The 
report will also present LUCs and theii' implementation. 

The Tnist will also prepare and submit a Five- Year Statiis Report to the Water Board five years after 
completion of corxective action completion (tiie first report is anticipated to be submitted in 20 1 3) tiiat 
summarizes the statiis of the collective action at tiie Site with respect to groiuidwater. 
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1.0 INTRODUCTION 

MACTEC Engineering and Consulting, Inc. (MACTEC) prepared this Corrective Action Implementation 
Work Plan (Work Plan) for tlie Building 207/231 on behalf of tlie Presidio Trust (Trust) to describe 
implementation of the corrective actions identified in the Final C orrecUve Action Plan Building 207/231 
Area, Presidio of San Francisco, California (CAP, MACTEC , 2007) and as amended m the Addendum to 
the Final Corrective Action Plan, Building 207/231 Area, San Francisco, California (CAP Addendum; 
MACTEC, 2008b).at the Building 207/231 Aiea, Presidio of San Francisco, Califonua (tlie Site). 

As described in the CAP, the purpose of the corrective actions is to acliieve "clean closure" for 
umestiicted le-use of the Site. The purpose of tiiis Work Plan is to describe the plans for conducting 
work to unplement the approved corrective actions for the five remedial units (RUs) identified in the CAP 
and CAP Addendum for tiie Site. The CAP Addendum described: 

• An amendment to the proposed corrective action for tlie portions of the Buildmg 23 1 and 
Building 228 RUs that abut the historic wall in tlie soutliem portion of the site — herein lefeiTed to 
as file "lustoric wall interface" — tliat allows for implementation of in situ chemical oxidation 

(IS CO) and oxygen release compoimd (ORC) injection, as necessary, to address lesidual 
contamination in the subsurface that can not be excavated witiiout endangering tiie stiuctural 
integrity of tiie lustoric wall; and 

• How the Trust, in consultation witli tlie Water Board, will develop a methodology to assess if 
concentiations of metals in native soils at the Site are indicative of site contamination or naturally 
occurring background conditions. The metiiodology will incorporate confirmation samplnig data 
collected as part of tlie remediation piogram, to assist m assessmg the distribution of metals in 
soil and decisions regarding excavation. 

This Work Plan identifies the fieldwork components of implementing the corrective actions to address 
soil and groundwater contamination related to or co-located with releases of petioleiun hydrocarbons 
fi^om past uses of the Site. Construction Documents accompanying this Work Plan provide additional 
detail regarding requirements of tlie Excavation Contiactoi (Contiactor) for the excavation component of 
the corrective actions (MACTEC, 2008c). As described in tlus Work Plan, MACTEC and the Trust will 
manage and miplement otiier components of the corrective actions not related to excavation under 
separate conti^acts. 
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1.1 Background 

The Site comprises approximately eight acies of latid located m the noitlieastem portion of the Presidio of 
Sail Francisco, Califonua (Presidio), adjacent to tlie Crissy Marsh and bisected by the Doyle 
Drive/Highway 101 overpasses (Figure 1-1). Approximately 6 acres of the site is paved (ftom the 
southern boundary to the Noitli Doyle Drive oveipass) and the remaining 2 acres to the north of the North 
Doyle Drive overpass is unpaved. 

The Site is within the Presidio of San Francisco National Historic Landmark District. Historic resomces 
designated for preservation within the Site include seveial liistoric buildings and liistoric walls. Potential 
planned uses oftlie Buildmg 207/231 Area include onsite restoration of the Quartenn aster's Reach of tlie 
adjacent Crissy Marsh and freshwater Teimessee Hollow Riparian Conidor adjacent to an liistoric wall in 
the southern portion oftlie Site, leplacement of the Doyle Dnve/Highway 101 overpasses, and continued 
or future use of existing buildings by tenants and preservation of historic structmes. 

The United States Department oftlie Anny (Army) liistorically used the Site for servicing and fiieling 
veliicles. The Site fonnerly contained two service/gas stations, garages, a car wash, a dry cleaning 
facihty, and fiiel oil distribution lines. The garages, car wash, underground storage tanks (USTs), and 
fiiel lines have since been removed and the Site cuiiently consists of buildings, paved paiking areas, 
roadways, and some landscaping. Several utilities, botli m-service and abandoned, pass through the Site. 
A below-ground 72-mcli stonn drain runs through the eastern portion of the Site that drains to Crissy 
Marsh. The southern poition oftlie Site contains seveial lustoric structures that will be pieserved, 
including Building 201, Building 227, Building 228, Building 229, Building 230, and tlie lustoric walls 
shown on Figure 1-2. 

Previous Investigations and Corrective Actions 

Previous investigations conducted by the Army consisted of a Prelimmary Assessment, Site Investigation, 
Remedial Investigation, and a CAP. The Trust conducted a site characterization investigation to address 
data gaps identified from review of results of previous investigations, and has been conducting a quarterly 
groundwater monitoring piograni at the Srte. Previous connective actions included removal of USTs, fuel 
distribufion system (FDS) lines, and over-excavation of associated petioleum-contaminated soils m the 
following areas: 

• FDS Section BRlO-1 

• USTs 207.1, 207.2, 207.3, 228.1, 228.2, 228.3, 231.1, 231.2, and 231.4 through 231.7 
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• Hydraulic Oil Lifts HI through H6 

• Former Building 271 Garage 

• Car wash 

• Sump 208. 

The CAP presented tlie detailed results of tlie previous investigations and connective actions 
(MACTEC, 2007). 

Geologic and H)/drogeologic Conditions 

The Building 207/23 1 Area is located at tlie boundary of tlie Nortliwestem and Crissy Field groundwater 
areas of the Manna Groundwater Basin. The Site gently slopes to the north witli elevations ranging trom 
approximately 30 to 10 feet above the North American Vertical Datum (NAVD) 88 (Figure 1-2). 

In general, as shown on the cross-sections presented on Figures 1-3 tluough 1-5, unconsolidated 
sedrments of tlie Colma fonnation imderlie tlie Site, over which a layer of fdl of variable tluckness 
ranging up to approximately 15 feet occurs. 

The main water-beaiing zones in the Building 207/23 1 Area are the shallow, intermediate, and deep 
zones. These tluee relatively permeable, sandy, water-beanng zones aie typically separated by horizons 
of less permeable, clayey, fine-grained estuarine deposits (Bay Mud) observed across the Crissy Field 
Groundwater Area. 

Previous investigations mdicate the upper units comprise fill and shallow sand underlain by Bay Mud in 
the nortliem part of tiie Site and a silt unit (likely Cohna fonnation) in the southern part of the Site. The 
Bay Mud and silt units are underlain by silty sands identified as the upper and lower intermediate sand. 
MACTEC and Antiiropological Stiidies Center, Sonoma State University (ASC) conduced a subsurface 
geoarchaeological suivey in January 2006 to assess potential cultural and/or lustoric resouices in areas 
plamied for excavation prior to implementation of the approved conective actions. The results of the 
suivey are simimaiized inthe CAP, and presented in the J) ro/i Slibsur/dce GeOflrc/iaeo/ogiCfl/ Survey of 
the Building 207/231 Area, Presidio of San Francisco, City and Count]/ of San Francisco, California 
(ASC & MACTEC, 2006). The subsuiface geology within nine tienches excavated at tiie Site was 
generally consistent witli data fioni previous investigations that indicate varying strata of fill, sands, silts, 
and clays, witii some discontinuous occmiences of gravel fill containing anthropogenic material (ASC & 
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MACTEC, 2006). Cross-section Figures 1-3 tlirough 1-5 illustrate geoarchaeological survey trenches 
excavated witliin tlie Site. The lower strata of tlie trenches contained evidence of native soil in the form 
of gray fat clay, dark gray, brown, and black poorly-graded sand, and light yellowish blown pooily- 
graded sand. The gray fat clay typical of Bay Mud deposits was generally discontinuous at the depths 
excavated witliin tlie trenches. 

Groundwater generally flows north in all three water-bearing zones with some minor vaiiations in flow 
directions. Groiuidwatei in the shallow groundwater zone is unconfined and groundwater flow is to the 
nortlieast. The inteniiediate groundwater zone consists of tlie intermediate/shallow sand, upper 
intermediate sand, and lower inteimediate sand. Gioiuidwatei in the inteimediate zone is semi-confined 
and gioiuidwatei flow is geneiaUy to the nortli. Tlieie is an upward vertical gradient between the 
intermediate and shallow groundwater zones in tlie northern and central portions of the Site. 

Deptli to groundwater across the Site varies seasonally; seasonal fluctiiations are mfluenced by 
precipitation events and tidal influence. Results of groundwater monitoring indicate low gioiuidwater 
levels across flie Site during the end of the summer to early winter and high groundwater levels during 
late winter to early spring. 

Groundwater monitoring data (both water levels and water quahty data) indicate that the low permeable 
Bay Mud layer combined with the upward veiUcal groiuidwater gradient fi.om the inteimediate 
groundwater zone to the shallow groundwater zone have effectively mitigated downward migration of 
chemical contaminants. Gioiuidwater quality data indicate reducmg conditions in the shallow 
groundwater zone in the nortliem part of the Site where fill and the shallow sand are underlain by Bay 
Mud. 

Coordination of Corrective Actions with Future Site Use 

Future plans for use of tiie Buildmg 207/23 1 Area mclude onsite restoration of flie Quartermaster's Reach 
portion of the adjacent Crissy Marsh and freshwater Tennessee Hollow Riparian Corridor. In addition, 
there are plans to replace the Doyle Drive/Highway 101 Overpasses that extend into the nortliem portion 
of the Site, as well as continued and fiitiire use of existing buildings by tenants, and preservation of 
historic structures. 

The CAP developed collective action alternatives to address tiie following resomces and plamied reuses 
for tlie Site: 
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• Preservation of historic Buildings 228, 229, and the historic wall in the southern portion of the 
Site; 

• Replacement of tlie Doyle Drive/Highway 101 overpasses in the nortlieni portion of the Site; and; 

• Restoration of tlie Quartenn aster's Reach of tlie adjacent Crissy Marsh and freshwater Tennessee 
Hollow Ripaiian Corridor through the Site, adjacent to the histoiic wall between Buildings 228 
and Building 23 1 . 

1.2 Remedial Action Objectives, Cleanup Levels, and Chemicals of 

Concern 

The Remedial Action Objectives (RAOs) identified m the CAP for the Building 207/23 1 Site include: 

• Protection of human healtli and the environment; 

• Cost-effective cleanup of the Site consistent with its potential land use; 

• Recycling excavated materials such as concrete and asphalt to the extent practicable; 

• Compliance with State and Federal environmental laws; 

• Consistency of the approved corrective actions to be unplemented at the Site witli the overall 
fransfonnation of tlie Presidio into a national park site; and 

• Preference for permanent ("clean closure") remedies whenever practicable, cost-effective, and 
consistent with current or anticipated land use. 

Based on tliese RAOs and Site data, the CAP identified cleanup levels for soil and groundwater at the Site 
as presented in Tables 1-1 and 1-2, respectively. For soil, tlie cleanup levels were divided into two 
categories : 

• For remedial units soutli of and underneath the Northern Doyle Drive Oveipass stiTictuie, the 
lowest applicable cleanup levels for protection of (1) human healtli residential, (2) ecological 
special status, (3) fieshwater sediment and (4) saltwater sediment, fiom tlie CAP will be used as 
soil cleanup levels. For metals, due consideration will be given to confinii tiiat cleanup levels are 
not lower than tiiose that aie mdicative of background conditions. Botli freshwater and saltwater 
sedunent cleanup levels apply to tiiese remedial units because this area is witiun tlie freshwater 
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ecological protection zone but restoration of the Quartenn aster's Reach of tiie adjacent Cnssy 
Marsh is also planned for expansion in the area. Brackish water (a mrxtuie of freshwater and 
saltwater) is expected. These cleanup levels apply to tlie Building 228 RU, Building 231 RU, 
Building 230 RU, tiie soutiiem portion of the Building 207 RU, and the southern portion of the 
Building 38 RU. 

• For remedial units north of tiie Nortiiem Doyle Drive Overpass stiiictiire, tiie lowest applicable 
cleanup levels for protection of (1) human healtii residential, (2) ecological special status, and 
(3) saltwater sediment, from the CAP will be used as soil cleanup levels. For metals, due 
consideration will be given to confirm that cleanup levels are not lower than those that are 
indicative of background conditions. For sedmient, only saltwater sediment cleanup levels apply 
to these remedial umts because this area is within the saltwatei ecological protection zone and is 
also plaimed for the Crissy Marsh expansion. These cleanup levels apply to tiie northern portion 
of tiie Bmlding 207 RU and tiie nortiiem portion of tiie Building 38 RU. 

For groundwater, tiie lowest applicable cleanup levels for protection of drinking water, saltwater, and 
freshwater from the CAP will be used as gioiuidwater cleanup levels. 

For lead in soil, the Water Board Order R2-2003-0080 lists a cleanup level of 50 milhgiams per kilogram 
(mg/kg) for protection of ecological tenestrial receptors. Tlus value only apphes to leaded gasoline 
releases and not releases from otiiei souices including diesel and fiiel oil. Therefore, for tiie coiTective 
action at the Bmlding 207/231 Area, tiie lead cleanup level of 50 mg/kg will only be appHedifTPH as 
gasoline and/or benzene, toluene, etiiylbenzene, xylenes (BTEX) aie also detected above theii' respective 
cleanup levels. If TPH as gasoline and BTEX concentiations are below cleanup levels and there is no 
visual or olfactory evidence of remaining gasoline contamination, tiie alternate lead cleanup levels 
provided in Table 1-1 will be used: 82 mg/kg for RUs south of and imdemeatii tiie Nortiiem Doyle Drive 
overpass, and 132 mg/kg for RUs north of the Noitliem Doyle Diive overpass. 

Site-Wide Chemicals of Concern 

The remedial units (RUs) are areas where COCs were detected at concentiations exceeding cleanup levels 
in soil and/or groundwater. Figures 1-6 and 1-7 show the extent of soil and groundwater RUs. Figme 1-8 
shows the associated corrective action areas. Based on tiie occunence of chemicals in soil at 
concenfrations exceeding cleanup levels, the CAP identified tiie following chemicals of concern (COCs) 
for soil: 
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• Petroleum hydrocarbons - Total Petroleum Hydrocarbons (TPH) as gasolme, diesel, fiiel oil; 

• Volatile Organic Compounds (\'OCs) - benzene, toluene, etliylbenzene, xylenes (BTEX), metliyl 
tertiary butyl ether (MTBE), tetrachloroethene (PCE), tiichloroethene (TCE), vmyl chloride 
(VC), bromobenzene, metliylene chloride (MeCl), 

• Polynuclear Aromatic Hydrocarbons (PAHs) - anthracene, acenaphthylene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(b+k)fluoranthene, benzo(k)fluoranthene, cluysene, 
fluoranthene, phenantlu^ene, pyrene; 

• Polychlorinated Biphenyls (PCBs) and Pesticides - Arochlor 1016, 4,4'-DDD; and 

• Metals - arsemc, chromium, cobalt, copper, lead, mercury, silver, and zinc. 

• For groundwater, the CAP identified tlie following COCs: 

• Petroleum hydrocarbons - TPH as gasoline, diesel, fuel oil; 

• VOCs - BTEX, MTBE, bromobenzene, 1 ,2-dichlorobromme (1,2-DCB), 1,2-dichloroetliane 
(1,2-DCA), PCE, TCE, VC; 

• PAHs - benzo(a)antlu-acene, benzo(a)pyiene, beiizo(b)fluorantliene, benzo(b+k)fluoianthene, 
benzo(k)fluorantliene, chrysene, andindeno(l,2,3-cd)pyiene, 

• PCBs - Aroclilor 1016, and 

• Metals - arsemc, lead, nickel, vanadium, and zinc. 

In 2006, the Trust conducted a study to fiirtlier evaluate the presence of arsenic in groundwater and its 
relationslup to petioleum hydiocaibons, soil types, and groundwater chemistry at the Building 207/23 1 
Area, and two neighboiing CAP sites — tlie Building 1065 Aiea and the Commissary/PX Area — as 
presented in the Technical Memorandum, Evaluation of Arsenic and Other Metals in Groundwater at 
Three Corrective Action Plan Sites, Presidio of San Francisco, California (MACTEC, 2006a). Based on 
the results of tlie study, elevated dissolved arsenic concentrations in groimdwater at the Site are likely the 
result of geochemical changes caused by locally reducmg conditions from degradation of petroleum 
hydrocarbons in tiie shallow groundwater zone, and to a lesser extent from degradation of organic matter 



1-7 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Work Plan.doc-Presidio 

in the Bay Mud underlying the Site. Consequently, corrective actions for the Site include groundwater 
monitoring for arsenic. 

1.3 Project Team Responsibilities 

Key project team members include tlie Tnist as Owner, MACTEC as tlie Constraction Manager, and tlie 
contractors that will implement the corrective actions identified on Figuie 1-9, as well as tlie project team 
members including tlie Water Board, NFS, Department of Toxic Substances Control (DTSC), and 
Presidio Restoration Advisory Boaid (RAB). Table 1-3 describes the responsibihties of the project team 
in implementing the pre-constniction, constniction, and post-construction coiTcctive action activities that 
are described in detail m Section 3.0. Table 1-4 presents the key points of contact on tlie project team. 

For this project: 

• Ryan Seelbach of the Tiiist is the Remedial Project Manager responsible for implementation of the 
approved conective actions. 

• Brian UUensvang, P.E. is the NPS representative and will coordinate witii NPS specialists duiing 
project planning and corrective action activities. 

• Ramkishore Rao (MACTEC) is the Professional Engineer (P.E.) and design engineer for the 
project. MACTEC's Constniction Manager to be identified for the project will be responsible for 
providing weekly construction reports, which will include field and laboratoiy documentation fiom 
the previous week. Stacy Sabol is MACTEC's project manager for the project. MACTEC will 
also collect continuation samples and evaluate results, and will prepare the Construction 
Completion Report that certifies Construction Quality Assurance (CQA), 

• MACTEC will perform in situ remediation, effectiveness momtormg, and in-situ continuation 
sampling for tiie portions of the Building 228 and 23 1 RUs that occm^ at the lustoiic wall mterface, 
and outdoor cap inspection at the Buildmg 228 RU, report preparation for implementation of 
LUCs, and in-situ HydroPunch sampling at Building 230 RU. 

• T&R will abandon and install wells and will perfonn groundwater monitoiing. 

• EKl will conduct tiie indoor air and cap assessment at tiie Buildmg 228 RU. 
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• The Excavation Contractor (referred to as "Contractor"; to be selected), who will perform 
excavation will be detennined after tlie Trust's excavation bidding and procmement process is 
completed. 

• Aichaeologists subcontracted by MACTEC will perfonn archaeological monitoring for tlie Site. 

• Drillers subcontracted by MACTEC, EKI, and T&R will perform in situ mjection and sampling, 
sub-cap soil gas samphng, and well mstallation and abandonment for the Site, respectively. 

1.4 Corrective Action Contracting 

This section identifies the conti^acting involved in the implementation of each corrective action 
component. Details related to implementation of these corrective actions, including schedules, 
contracting, and reporting lequiiements and responsibihties are described in Sections 2.0 tlirough 6.0. 

The Trust will procure the contiactors, and the Construction Manager (MACTEC) wiU manage tlie 
Trust's contiactors to implement the corrective actions as shown on Figure 1-9 and summaiized below: 

• MACTEC : Design Engineer, Construction Manager; Building 228 RU Outdoor Cap Inspection 
Contractor, and Bmldmg 228 and Building 23 1 RUs In Situ Remediation Contractor, Land Use 
Control Contractor, and In Situ Sampling Contractor; 

• EKI : Building 228 Indoor Air and Cap Assessment Corrective Action Contractor; 

• T&R : Groiuidwater Momtormg and Well AbandoimienflnstaUation Conti^actor; and 

• Excavation Contiactor (Contractor) : To be Detennined. 

Demolition of Building 23 1 and the abovegroiuid SVE equipment will be completed prior to mitiation of 
the corrective actions proposed in tliis Work Plan. Therefore, tlie demohtion scope is excluded from tlus 
Work Plan. 

The accompanymg Construction Documents provide addrtional detail regarding requirements of the 
Excavation Contiactor for the excavation component of tlie conective actions (MACTEC, 2008c). As 
descrrbed in this Work Plan, the Trust will manage and implement other components of tlie corxectrve 
actions not related to excavation under separate contracts. 
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2.0 CORRECTIVE ACTIONS 

This section summarizes the remedial units identified and approved corrective actions selected for 
implementation in tlie CAP and CAP Addendum (MACTEC, 2007, 2008b). 

The remedial units (RUs) are areas where COCs were detected at concentiations exceeding cleanup levels 
in soil and/or groundwater shown on Figm^es 1-6 and 1-7. Based on the occurrence of COCs at 
concenti^ations exceedmg cleanup levels, the CAP identified the following five soil RUs and four co- 
located groiuidwater RUs at the Site: 

Southern Portion of Site at the Historic Wall Interface: 

1 . The existing Building 228 RU that in its northern poition is adj acent to the liistoiic wall and 
associated witii foimei USTs, and in its soutiiem portion is associated with fomier FDSs; and tiie 
southern portion of tiie Buildmg 23 1 RU adjacent to tiie lustoric wall 

Noilheni and Cential Poitions of Site : 

2. Former Building 207 fiieUng station and adjacent Fonner Bmldmg 208 sump in the nortliem 
portion of tiie Site (Former Building 207 RU); 

3. Former Bmldmgs 38, 38-A, and garage oil station in tiie noitheastem poition of tiie Site (Fonner 
Building 38 RU); 

4. Existing Building 23 1 and fonner service station complex in the cential part of the Site (Building 
23 1 RU), including a small adjacent area associated with the Former Building 27 1 garage; and 

5. Existing Building 230 adjacent to a former railroad spur loading dock in the eastern portion of the 
Site (Buildii^ 230 RU [Gioundwatei was not sampled in this area; however, saturated soils were 
sampled at intervals of 7.5 and 10 feet bgs, and no COCs were detected above cleanup levels 
witiun saturated soil samples. Therefore, this is the only soil RU at the Site that is not co-located 
witii an identified Groundwater RU.]). 

The corrective actions selected for tlie RUs differ according to the portion of the Site where they are 
located as follows: 

Corrective Actions for Southern Portion of Site at tfie Historic Wall Interface: These corrective actions 
were selected because residual contamination is present between the historic building and wall, adjacent 
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to both sides of tlie wall, and directly upgradient of the Building 23 1 excavation area, and source removal 
by excavation will not be implemented to prevent potential damage to adjacent historic structures tliat are 
important cultural resources designated for preservation. 

The approved conective action for tlie portions of tlie Building 23 1 RU and Building 228 RU tliat occiu' 
in the southern portion of tlie Site at tlie historic wall interface consist of in situ remediation on botli sides 
of the historic wall. New data collected adjacent to tlie historic wall smce tlie CAP was prepared (witlun 
the Building 231 RU and directly downgradient of the Building 228 RU) indicates concentrations of 
petroleum hydrocarbons are significantly above previously docmnented concentrations and/or cleanup 
levels. Therefore, the CAP Addendum documented the revised coiTective action for combined 
remediation of both portions of tiie Building 231 and 228 RUs in tlus area. As the first step of the 
combined approach, samples will be collected and analyzed for COCs fi^om four soil borings, 2 each on 
the eastern and western sides of tlie portion of tlie Building 23 1 RU defined as the "wedge" of soil within 
the excavation setback (fi^om the wall to approximately 5 feet noitli of the wall at the surface of the RU, 
sloping downward to approximately 10 feet north of tiie wall at tiie bottom of the RU, and extending 
laterally over a span of approximately 30 feet) where excavation can not be implemented witiiout 
endangeimg the structural integrity of the historic wall. 

After data has been analyzed to further evaluate the extent of contamination and potentially revise the 
design parameters for in situ remediation, a chemical oxidation compound (RegenOx^'^) will be injected 
witiun tlie Building 231 RU in a seiies of four injection events over a period of approximately 6 weeks, 
with the mtent of aggressively oxidizing and significantiy reducing petiolemn hydiocaibon concentiations 
where they are documented as significantly above cleanup levels in soil and groundwater within this area. 
After in situ remediation using RegenOx^'^ is completed witliin the Building 23 1 RU, a slower-acting, 
time-release oxygen releasing compound (ORC Advanced™) will then be injected within botli the 
Building 23 1 and 228 RUs witii tlie mtent of stimulatmg biodegradation of lower-level residual petioleum 
hydrocarbons and reducing concentrations in the saturated zone of the subsurface below cleanup levels as 
a final "polislimg" step over a period of approximately 12 months. 

As a contingency, the corrective action may also include injection of RegenOx^'^ within the Building 228 
RU prior to injection of ORC Advanced^'^, if based on an evaluation of the results of sampling within the 
Building 231 RegenOx^'^ injection area and in consultation with Regenesis, Inc. (tiie manufactiuer of 
botii compounds) and the Water Board, it is mdicated as a beneficial adjunct to the remediation approach 
in meetmg cleanup levels. The corrective actions for the historic wall interface also include groundwater 
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monitoring and a LUC for the Building 228 RU and portion of the Building 231 RU tliat will not be 
excavated and will undergo in situ remediation. 

The corrective action for tlie Building 228 RU also includes inspection of the existing mdoor cap, and the 
building foundation and outdoor cap (paved areas) intlie northern and soutliem portions of tlie RU, and 
improvements and maintenance, as necessary. Soil gas sampling will be conducted to assess vapor 
intrusion to indoor aii', and wiU be followed by indoor air monitonng for any chemicals reported m the 
soil gas samples if potentially significant risks to future building occupants are identified. 

Corrective Actions for Northern and Central Portions of Site: The approved coiTective action for the 
four RUs tiiat occiu' m the nortlieni and cential portions of tiie Site — Fonner Building 207 RU, Fonner 
Building 38 RU, Building 231 RU, and Building 230 RU — consists of removmg petioleiun -contaminated 
soil that is considered to be the source of contannnation to groundwater to achieve clean closure for 
unrestricted reuse. Tlus will be aclueved tiuough excavation and offsite disposal of contaminated soils 
and backfill witli natural sands, followed by downgradient groundwater monitoring to confinn source 
removal has reduced impacts to groundwater. Temporary LUCs will also be implemented for portions of 
these RUs where contaminated soil is present beneath stinctures that will not be removed dming ciurently 
plarmed excavation activities. 

Site-Wide Corrective Actions: Implementation of groundwater momtoiing and LUCs are components of 
the corrective actions for all of the RUs site-wide as described above. The Tiiist will perfonn 
groundwater monitoring as described herem luider tlie Presidio-Wide Groundwater Monitoring Program 
and prepare semi-ammal and ammal momtormg reports with recommendations for any modifications to 
the program over time. The Trust will also prepare a site-specific LUC Addendiun to the LUCMRR as 
described herein for areas of residual contamination. All LUC areas will be surveyed m the field and will 
be depicted on a map. LUCs for the site are anticipated as follows: (a) a temporary LUC for soil beneath 
structures that will be lifted when clean closure is achieved after flitiire site activities remove these 
structures to access and excavate contaminated soils dming tlie eventual Doyle Drive replacement project 
constiiiction, (b) a LUC for areas where in situ remediation will be conducted tiiat may be lifted if 
concenti^ation of COCs are reduced below cleanup levels over time; and (c) a LUC for groundwater that 
wiU be lifted when cleanup levels have been met under the post-construction groiuidwater monitoring 
program. The Trust will perform a review of protectiveness of LUC corrective actions every five years. 

Figures 1-6 and 1-7 shows the RUs defined in the CAP. Figure 1-8 shows the associated corrective action 
areas (i.e., excavation areas and LUC areas). To facilitate implementation of the CAP remedy and to 



2-3 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Work Plan.doc-P residio 

maximize removal of contaminated soils, MACTEC made the following minor adjustments to the LUC 
and assumed excavation boundaries (shown on Figure 1-8) fiom those presented in the CAP figures: 

Excavation Aieas 

The Construction Drawii^s mcluded in the accompanying Constniction Documents (MACTEC, 2008cj 
square off the rounded portions of tlie CAP RU boundaries within assumed excavation areas to 
incorporate known locations where concenti^ations of COCs in soil exceed cleaimp levels (as described in 
Section 2.1 below) and facilitate constractability. The Contractor will stockpile soil removed from the 
assumed excavation areas for characterization and offsite disposal and will not segregate clean fiom 
impacted soil. 

At the Building 207 RU, prior to excavation construction activities, a minimum of three soil samples will 
be collected fiom witiim the footprint of the LTTD-treated backfill witliin tlie footprint of tlie RU to 
verify whetlier concentiations of COCs in tiie backfill materials exceed cleanup levels and lequire 
excavation (see Appendix I; SampHng and Analysis Plan for Collective Actions). The plans heiem 
assmne excavation of these mateiials; howevei, if sampHng results indicate cleanup levels are not 
exceeded witlim tiie backfill material, tiien the materials will be left in place or reused onsite, and their 
location and extent will be recorded and managed in accordance witii the Low Temperature Thermal 
Desorption-Treated Soil Tracking and Management Plan (LTTD Management Plan; EKI, 2004) and 
requirements of Water Board Order R2-2003-0080. 

These areas also include eight other geoarchaeological tiench locations (besides the one in the 207 RU) 
fiom which the Contiactor wiU excavate and dispose offsite tiench backfill material. The Contiactor will 
stockpile soil removed fiom the tienches for chai^acteiization and offsite disposal. To tlie extent that 
uncontaminated soil can be physically separated fiom contaminated soils, the Contiactor will separate 
clean fiom contaminated soils. 

LUC Areas 

The Construction Drawii^s mcluded in the accompanying Constiiiction Documents (MACTEC, 2008cj 
square off portions of tlie CAP RU boundaries witliin LUC areas to incorporate known locations where 
concentiations of COCs in soil exceed cleanup levels (as described in Section 2.1 below) that wUl not be 
excavated due to the presence of adjacent stiTictuies that aie eitlier: (1) historic and designated for 
preservation; or (2) occur beneatli or directiy adjacent to tlie overpass structure beneath Doyle Drive that 
will be excavated in the futuie under tlie Doyle Drive reconstiiiction project. FoUowmg concunence from 
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the Water Board m regular stakeholder meetings, tlie licensed land surveyor subcontracted by the 
Contractor will survey LUCs for depiction on areal topograpliic map to be included as a site-specific 
addendum to the LUCMRR. 

2.1 Summary of Remedial Units and Corrective Actions 

The following sections summarize tlie five soil RUs and fom' groundwater RUs and corrective actions 
identified in the CAP, and provides a detailed description of each of tlie corrective action components for 
the Site that consist of 

• Source removal by excavation of contaminated soils and oflfsite disposal from the Building 230, 
Former Buildmg 38, Fonner Building 207, and Building 231 RUs; 

• Backfilling excavations with natiually derived sand, 

• At tlie historic wall interface (southern portion of the Building 23 1 RU and northern portion of 
the Building 228 RU) where source removal by excavation will not be implemented to prevent 
potential damage to adjacent historic structures that will be preserved, tiie collective action 
includes (a) in sitii remediation of saturated soils and gioimdwatei(b) implementation of a LUC 
for residual soil and groundwater contamination. The corrective action for tiie Buildmg 228 RU 
also includes: (c) assessment of potential vapor intinsion to indoor au' witiun lustoric buildings in 
the LUC area, (d) indoor and outdoor cap inspection and improvements as necessary; and (e) long 
teim maintenance and management of tiie cap and LUC area; 

• Gromidwater monitoring, well abandonment, and new well mstallation; 

• Implementation of LUCs for areas of residual contamination as follows: (a) a tempoiaiy LUC for 
soil beneatii stnictures that will be lifted when clean closure is achieved after future site activities 
remove tiiese stnictiu^es to access and excavate contaminated soils; (b) a LUC for areas where in 
srtu remediation will be conducted tiiat may be lifted if concentiations of COCs are reduced 
below cleanup levels over time; and (c) a LUC for groundwater that will be lifted when cleanup 
levels have been met under the post-constraction groundwater monitoring program. 

Figure 2-1 presents the historrc high groundwater elevations at tlie Site. Figmes 2-2A and 2-2B present 
the plamied excavation areas for the RUs. 



2-5 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Work Plan.doc-P residio 

2.1.1 Building 228 Remedial Unit Corrective Action 

This RU IS located on tlie south side of tlie project area on the north and south sides of Historic 
Bmlding 228 as shown on Figm^e 1-2. The impacted soil at this area is co-located witli impacted 
groimdwater m the noitlieni portion of the RU associated with the former Building 228 USTs. 

Remedial Unit 

Northern Building 228 RU : This portion of tlie RU occuis between the northern edge of the Building 228 
foundation and the historic wall, and extends just beneatli the wall. The impacted soil m the northern 
portion of this RU is located in luisaturated and satuiated soil. Figure 1-6 shows COCs detected in soil 
and gioiuidwatei at concentrations tliat exceed cleanup levels m this RU. 

Southern Building 228 RU : This portion of tlie RU occurs outside tlie southeastern edge of tlie Building 
228 foiuidation, and extends beneath tlie foundation coniei. Impacted soil in tlie soutlieni aiea of this RU 
is located within the fomier excavation associated witli tlie FDS Hues, and is located immediately adjacent 
to the south side of tlie lustoiic Building 228. Soil contamination is located in vadose zone soil at a depth 
of 6 feet bgs. Figuie 1-6 shows COCs detected in soil at concentiations that exceed cleanup levels in tins 
RU. 

Summaty of Corrective Action 

Noilheni Buildmg 228 RU at Historic Wall Interface : This portion of tlie RU occurs between the 
nortlieni edge of the Building 228 foundation and the historic wall, and extends just beneath the wall. 
Details of the corrective action are summarized in Section 3.1.7 and presented in Appendix E (In Situ 
Remediation at Historic Wall Interface, Noithem Poition of Buildup 228 Remedial Umt and Soutliem 
Portion of Building 231 Remedial Unit) and Appendix H (Indoor Cap Inspection and Air/Soil Vapor 
Sampling, Building 228 Remedial Unit). MACTEC will perform in situ lemediation of the noitlieni 
portion of the RU by injecting an oxygen leleasmg compound in tins aiea to enhance biodegiadation of 
residual petroleum-contammated saturated soils and groundwater in a manner tliat will not endanger tlie 
historic stnictiu^es (Building 228 and the wall). Figure E-1 of Appendix E shows the injection area, and 
Figure E-2 shows a cioss -section of the injection area. Tins area has several utilities crossmg its 
boundaries including a fire hydrant on tlie west side, and natmal gas on tlie north side of the existing 
building. There are also overhead power lines located within the aiea. 
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Building 228 : The collective action for the Building 228 RU also includes inspection of tlie existing 
indoor cap, and tlie building foundation and outdooi cap (paved areas) in the noitliem and soutliem 
portions of the RU, and improvements and maintenance, as necessaiy. Soil gas sampling will be 
conducted to assess vapor intrusion to mdoor air, and will be followed by indooi air monitoring for any 
chemicals reported m tlie soil gas samples if potentially significant risks to future building occupants are 
identified. 

Southern Building 228 RU : This portion of tlie RU is paved and is located outside the southeastern edge 
of the Building 228 foiuidation, and extends beneatli tlie foundation comer. The Trust will implement a 
LUC in this portion of tlie RU because COC concentiations were detected above cleanup levels in this 
area that (1) are not anticipated to be able to be removed by excavation without endangering the structural 
integrity of tlie buildup foundation, and (2) are heavy hydrocarbons (e.g., TPH as fuel oil and TPH as 
diesel) that occur m unsaturated soils that are not treatable via in-situ methods. Figm^e 1-8 shows tlie 
LUC area. 

2.1.2 Building 230 Remedial Unit Corrective Action 

The plamied excavation area is located on the east side of the project site. The boimdaiies aie within tlie 
asphalt paved parking lot on the east side of existing historic Building 230 as shown on Figure 1-2. The 
only known utility to cross the aiea is a water line running north / south thi^ough tiie area. An abandoned 
raihoad spur and associated debus may exist within the excavation area. 

Remedial Unit 

Impacted soil m this area is associated witii lailroad activities conducted east of existmg Building 230, 
which includes a portion of tlie railroad spur. The COCs that were detected in soil at concentiations 
above cleanup levels are shown on Figure 1-7. 

Groundwater was not sampled in this area; however, satiu^ated soils were sampled at intei"vals of 7.5 and 
10 feet bgs, and no COCs weie detected above cleanup levels witlun saturated soil samples. Therefore, 
this is the only soil RU at the Site that is not co-located with an identified Gioundwatei RU. 

Summaiy of Corrective A ction 

Piioi to initiation of corrective action, the Conti^actor will remove the water service fioni Gorgas Avenue, 
which tiaverses through the excavation (and located to tiie east of Building 230) and provides portable 
water service to Building 230 by extending tiie water line from the south. 
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The corrective action implementation for this RU is excavation and offsite disposal of soil; hackfiUing the 
excavation wrtli naturally derived sand; and groundwater monitoring. The Contractor will excavate 
contaminated soil (includmg geoarchaeological tiench backfill materials) and dispose of excavated 
material offsite at a Tmst-approved disposal facility. Backfilling, gradmg, and restoration activities are 
described in Section 3.2.8. Following completion of excavation, the Contiactor will remstall water 
service fiom Gorgas Avenue. 

Because groimdwater associated witii tiiis RU has not been sampled, MACTEC will collect two 
HydroPunch samples following completion of excavation and prior to backfilling tiiis RU to verify COCs 
above cleanup levels are not present in groundwater. Groundwater samples will be collected fiom 
intermediate sands underlying the Bay Mud as described in Appendix 1 (SampHng and Analysis Plan for 
Collective Actions). The cross-section shown on Figure 1-5 also suggests the top of Bay Mud will be 
encoimtered between 3 and 4 feet bgs. 

The Contiactor will excavate, stockpile, characterize, and dispose offsite geoarchaeological tiench 
backfill material fiom the tiench located in tiie RU. 

The Contiactor will excavate tiie Building 230 RU vertically to a depth such that known COCs in soil are 
removed and until soil confiimation sampling results for aU COCs indicate that cleanup levels are met 
within tiie excavation bottom as described in Appendix I (SampHng and Analysis Plan for CoiTcctive 
Actions). The horizontal limits of the excavation are discussed below in Section 2.1.6. 

2.1.3 Former Building 38, 38-A, and Garage Area Remedial Unit 

Corrective Action 

The noitlieiii Doyle Dnve/Highway 101 Overpass bisects tiie excavation area for this RU. The planned 
excavation nortii of tiie overpass is located in a lightiy vegetated area (turf grass) (see Figure 1-2 for 
location of RU). The excavation south of the overpass is in a level asphalt paved area where no known 
utilities tiaverse through the planned excavation. 

Remedial Unit 

The impacted soil in tins area is co-located witii impacted groundwater associated with use of the foniier 
Building 38, 38-A, and garage areas. Figure 1-6 shows COCs detected in soil and groundwater at 
concentiations above cleanup levels. 
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Summaiy of Corrective A ction 

The corrective action implementation for this RU is excavation and offsite disposal of soil; backfiUing the 
excavation witli naturally derived sand; and groundwater monitoring. The Contractor will excavate 
contaminated soil (inchidmg geoai^chaeological tiench backfill materials) and dispose of excavated 
material offsite at a Tmst-approved disposal facility. Backfilling, gradmg, and restoration activities are 
described in Section 3,2.8. 

Satiirated soil is between approximately 7 to 8 feet bgs m this area based on soil boring data. Soil boiing 
data fiom this area also suggests the top of Bay Mud is between 3 and 8 feet bgs. There are no shallow 
groundwater zone monitoring wells in the immediate vicinity of tiiis RU. 

Geoaichaeological tiench backfill : The Contiactor will excavate, stockpile, chaiacterize, and dispose 
offsite geoaichaeological tiench backfill material Irom the tiench m this RU. 

Excavation : The vertical depth of excavation shall be such tliat known COCs above cleanup levels are 
removed and luitil soil confinnation sampling results for COCs indicate tiiat cleanup levels are met witlim 
the excavation bottom as described m Appendix I (Sampling and Analysis Plan for Conective Actions). 
The horizontal limits oftiie excavation are discussed in Section 2.1.6. 

2.1.4 Former Building 207 Remedial Unit (Including Former 

Building 208 Sump Area) Corrective Action 

The fonner Building 207 RU is located on the nortli side of tlie project area and includes tiie fonner 
Building 207 area and tlie fonner Building 208 Sump aiea as shown on Figuie 1-2. 

The fonner Building 207 area is on the north side of the northern Doyle Drive/Highway 101 Overpass. 
The surface of this area contains hght vegetation (turf grass and weeds) and is bounded to the nortli by 
Old Mason Street, to the west by Halleck Stieet, and to the south by the overpass. A below grade 
comnnuiication line conduit and several inigation lines cross the excavation. 

The fonner Building 208 Sump area is between the noitheni and southern Doyle Drive/Highway 101 
overpasses. The planned excavation aiea is at level grade and is paved witli asphalt concrete (AC). 

The two areas of soil contamination in this RU are co-located with an area of groundwater contamination 
associated with the former Building 207 USTs. 
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Remedial Unit 

The majority of soil containing COCs above cleanup levels in the Building 207 area is located in tlie 
vadose zone from 3 to 3.5 feet bgs. This area includes low temperature tliermal desorption (LTTD) 
material the Army used to backfill an historical excavation associated with the removal of USTs in this 
area. The COCs that were detected in soil and groundwater at concenti^ations above cleanup levels m this 
location are shown on Figure 1-6. 

Soil containing COCs above cleanup levels associated witli the fonner Building 208 siuup is located in 
saturated soil fi^om 5 to 7.5 feet bgs. The COCs that were detected m groundwater at concentrations 
above cleanup levels at this area occur in the shallow aquifer at typical deptlis ranging fi^oin 7 to 16 feet 
bgs. 

Summaiy of Corrective A ction 

The corrective action implementation for this RU is: excavation and offsite disposal of soil (including 
LTTD material if sample results indicate tliat COCs are above cleanup levels); backfilling the excavation 
witli natmally derived sand; and groundwater monitoring. The Contractor will excavate contaminated 
soil (mcluding geoarchaeological trench backfill materials) and dispose of excavated material offsite at a 
Trust-approved disposal facUity. BackfiUing, grading, and restorafion activities are described in Section 
3.2.8. 

For the Former Building 207 portion of tlie RU, satiu^ated soil is at about 5 feet bgs in tlus area based on 
an liistorical high groundwater elevation monitored in nearby shallow zone groundwater monitoring well 
231GW16 shown on Figiu^e 2-1. The cross-sections shown on Figm^es 1-3 and 1-5 suggest the top of Bay 
Mud is between approximately 8 and 1 7 feet bgs within tlie RU. For the Former Building 208 Sump 
portion of tlie RU, satuiated soil is approximately 5 feet bgs in this area based on the cross -section shown 
on Figme 1-3. The cross-section shown on Figure 1-3 also suggests the top of Bay Mud is between 8 and 
9 feet bgs. 

Samphng of Low Temperature Thennal Desoiption (LTTD) Treated Backfill Materials : At the Building 
207 RU, prior to excavation construction activities, a minimum of three soil samples will be collected 
from within the footprint of tlie LTTD-tieated backfill witlim the footprint of the RU to verify whether 
concentrations of COCs in the backfill materials exceed cleanup levels and require excavation (see 
Appendix I, Sampling and Analysis Plan for Corrective Actions). The plans herein assume excavation of 
these materials; however, if sampling results indicate cleanup levels are not exceeded witlim the backfill 



2-10 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Work Plan.doc-P residio 

matenal, then the materials will be left in place or reused onsite, and tlierr location and extent will be 
recorded and managed in accordance with tlie Low Temperature Thermal D esorption-Treated Soii 
Tracking and Management Plan (LTTD Management Plan; EKI, 2004) and reqmrements of Water Board 
Order R2-2003-0080. Further, the Contiactor will notify the Constmction Manager upon encoiuitering 
LTTD material (observation of materials typically of a dark grey granular' material witli low organic 
content, witli geotextile fabric and gravel backfill marking tlie LTTD material interface) witliin 
excavations so that its location, extent, and offsite disposal can be recorded and managed in accordance 
witii the LTTD Management Plan (EKI, 2004) and requirements of Water Board Order R2-2003-0080. 

Excavation : The Contiactor will excavate Former Building 207 RU and the Former Building 208 Sump 
Area to remove known COCs above cleanup levels and until soil confmnation sampling results for all 
COCs indicate tiiat cleanup levels are met within the excavation bottom as described in Appendix I 
(SampHng and Analysis Plan for Corrective Actions). The horizontal limits of tlie excavation are 
discussed below m Section 2. 1 .6. Diuing excavation, iiiigation lines witiiin this area will be removed; 
these lines will be replaced following backfilling (see Section 3.2.9). 

2.1.5 Building 231 Remedial Unit (Including Former Building 271 Area) 

Corrective Action 

This RU IS located in the cential portion of the project area, and includes tlie fonner Building 271 area 
(see Figure 1-2). To tlie north, this RU is adjacent to and extends under the southern Doyle 
Drive/Highway 101 Oveipass stiuctiue. To the south, tins RU abuts the historic wall just north of the 
Building 228 RU. A variety of utihties includmg water, stonn drain, electiic, sewer, communications, 
and natuial gas run through the planned excavation area. Existing Building 23 1 is located within the 
planned excavation Hniits, and will be demolished prior to miplementation of corrective action activity 
described in this Work Plan. The entiie area is asphalt or concrete paved and slopes approximately 
1.5 percent from southwest to northeast witli Gorgas Avenue crossing the noitli side of the RU. 

Excavation beneath Gorgas Avenue may be defeixed if the work can be combmed witii tlie Doyle Drive 
reconstiiiction project. 

Remedial Unit 

The impacted soil in the Building 23 1 area is co-located witii impacted groundwater associated with the 
former Building 231 USTs. The impacted soil is located m unsatuiated and saturated zone soils. 
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The Former Building 271 area contained a garage attlie north end of the building. This area contains one 
location where COCs were detected in soil and groundwater slightly above cleanup levels. 

The COCs that were detected in soil and groundwater at concentiations above cleanup levels aie shown 
on Figiu^e 1-7. 

Summaty of Corrective Action 

Southern Building 231 RU at Historic Wall Interface : This portion of the RU is defined as the "Vedge" 
of soil witliin tlie excavation setback (fiom tlie wall to approximately 5 feet north of tlie wall at tlie 
surface of tiie RU, sloping downward to approximately 10 feet north of the wall at tlie bottom of the RU, 
and extending laterally over a span of approximately 30 feet) where excavation can not be implemented 
without endangering the structural integrity of the historic wall. Details of tiie conective action for tliis 
area aie summaiizedm Section 3.1.7 and presented in Appendix E (In Situ Remediation at Historic Wall 
Interface, Noitlieni Portion of Building 228 Remedial Unit and Soutiiem Portion of Building 231 
Remedial Unit). MACTEC will perform m situ remediation of tlie soutiiem portion of tlie RU by 
injecting a chemical oxidant followed by an oxygen releasing compound in this area to enhance oxidation 
and biodegradation of residual peti^oleum -contaminated satiuated soils and groundwater in a maimer that 
will not endanger the lustoric stnictures (Building 228 and the wall). Figure E-1 of Appendix E shows 
the injection area, and Figure E-2 shows a cross-section of the injection area. 

Building 231 RU : Prior to excavating tiie Building 23 1 RU, the Contractor will remove the water line 
providing fire water service to Building 230 (fiom west side of tiie building), the Contiactor will provide 
fire water service fiom the hne installed along the east side of Building 230. 

The corrective action implementation for the Building 231 RU is: excavation and offsite disposal of soil; 
backfilln^ the excavation witli Tiiist-approved imported fill materials consisting of naturally derived sand 
and smaller sized fiactions; and groundwater momtormg. The Contiactor will excavate contaminated soil 
(including geoaichaeological tiench backfill materials) and dispose of excavated material offsite at a 
Trust-approved disposal facihty. BackfiUing, grading, and restoration activities are described in 
Section 3.2.8. 

Piior to excavation, imder a separate contiact, the Trust will demolish Building 23 1 and remove the 
existing aboveground soil vapor extiaction system equipment located to the soutlieast of Building 231. 
The Contiactor will then excavate contammated soil (including geoaichaeological tiench backfill 
materials) and dispose of excavated material offsite at a Trust-approved disposal facility. 
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Saturated soil is near the ground suiface within the vicinity of the historic wall interface based on (1) 
historical liigh groundwater elevations measured in shallow groimdwater nionitormg wells within the 
Building 23 1 RU, and (2) leports of groundwater expression in a catch basin witlim Building 23 1 . The 
cross-sections shown on Figuies 1-3 and 1-4 suggest tlie top of Bay Mud is between 1.5 feet bgs and 
12 feet bgs within the RU. 

Excavation of geoaichaeological trench backfill material : The Contractor wiL excavate, stockpile for 
characterization, and dispose offsite geoarchaeological trench backfill material fi^oni tiie ti^ench shown on 
Figure 1-8. Clean soil will not be segiegated troni impacted soU. 

Excavation : The Contiactor will excavate Building 231 RU to remove known COCs above cleanup 
levels luitil soil continuation sampling results for all COCs indicate that cleanup levels are met witiiin tlie 
excavation bottom as described in Appendix 1 (Sampling and Analysis Plan for Conective Actions). The 
horizontal limits of tlie excavation are discussed below in Section 2.1.6. 

2.1.6 Horizontal Limits of Excavations 

The Contiactor will excavate willun tire four- excavation RUs (Building 230 RU, 38 RU, 207 RU, and 23 1 
RU) to tiie initial peiimeters shown on Figures 2-2A and 2-2B. SidewaU soil continuation samples will 
be collected to determine if lateral over-excavation is required to remove COCs above cleanup levels. 

The pnmary lemedial action objective of the CAP is to remediate residual petioleum contammation 
present at the site. Therefore, tiie gmdn^ premise for potential expansion of tiie excavations based on 
confirmation samphng results will be to pioceed laterally to remove petioleum -contaminated soil present 
at concentiations above cleanup levels. 

In some areas where stiuctural constraints preclude the ability to expand excavations to remove non- 
petioleiun -related COCs in soils (such as lemoving roadways to access soil containing metals and PAHs 
that aie not typically associated with petioleum contamination but are likely associated with 
anthropogenic contamination of fill materials present at the site), a decision may be made in consultation 
with the Water Board to tenuinate the excavation if sigmficant petioleiuu contamination is no longer 
encountered and any remaining contammation appears to be fill mateiial. If this scenario occurs during 
excavation activities, a LUC would be implemented to dociunent the residual contammation. 

The presence of physical featuies in portions of the Site or adjacent remediation sites will Hniit the lateral 
extent of over-excavation as follows. 
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Fill Site 6B borders and overlaps with the Building 207/231 Aiea to the south and east and will constiain 
excavations. The Trust is cunently investigating Fill Site 6B to determine tlie edges of contaminated fill 
in the area (Trust, 2007). The contaminated fill associated with Fill Site 6B may extend beyond tlie 
current Fill Site 6B site boundaries identified on Figure 2-2B. Therefore, fertile Building 207/231 Aiea 
RUs, the excavations will proceed laterally to remove petioleum-containinated soil, but will be terminated 
if significant petroleum contamination is no longer encountered and any remaimng contamination appears 
to be fill material associated witii Fill Site 6B. The Fill Site 6B boundaries will be adjusted based on the 
final Building 207/231 Area excavation limits, as necessary. 

During excavation activities, the determination of significant petioleum-containmated soil associated with 
Building 207/231 Area releases versus contaminated fill associated with Fill Site 6B will be made by 
comparing soil confirmation sample data with Fill Site 6B soil data, visual and olfactory evidence, and 
threat to underlymg groundwater quahty (i.e., if concentiations exceed Water Board Order cleanup levels 
for groundwater quahty). Based on draft investigation results, the primary contannnants detected in fill 
soil above cleanup levels at Fill Site 6B to date include metals, PAHs, and pesticides. TPH as motor oil 
and diesel concentiations have typically ranged fi^om 10 to 250 mg/kg, but have been detected as lugh as 
780 mg/kg in Fill Site 6B soil. 

TPH as gasoline has only been detected once at a low concentiation and VOCs have not been detected in 
Fill Site 6B soil (Trust, 2007). If sidewall confinnation samples indicate COCs above cleanup levels, the 
Trust will confer with the Water Board to determine if further excavation is warranted. 

If sidewall confinnation samples in Biulding 207/231 RU excavations indicate COCs are present m soil at 
concenti^ations above cleanup levels, tlie Trust will confer witii tiie Water Boaid to detennine if fiutlier 
excavation is warranted. 

The summary of the ranges in concentiations of prmiary chemicals detected in Fill Site 6B soil boiings 
and test pits (1065TP128, 1065SB114, 1065SB28, 1065SB29, 1065PZ4A, 1065PZ4B, 1065TP127, 
1065SB132, 1065HPI29, 1065SB120, 1065SB22, and 1065HP29) witiiin 100 feet of the Building 230 
RU excavation are (See Corrective Action Plan drawings 6, 7, and 8 for data and sample locations): 

-TPH Fuel Oil 

Values range fioni non detect (ND) to 930 milligrams per kilogram (mg/kg) 
-TPH Unknown Diesel 

Values range from ND to 180 mg/kg 
-TPH Diesel 

Values range from ND to 200 mg/kg 
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-PAHs, 

Pyrene, values range fiom non detect (ND) to 0. 1 1 mg/kg; 

Anthracene, values range from ND to 0.06 iiig/kg, 

Beiizo(a)antluacene, values range from ND to 0.096 mg/kg; 

Benzo(a)pyrene, values range from ND to 0.075 mg/kg; 

Benzo(b)fluorantliene values range from ND to 0.17 mg/kg; 

Benzo(k)fluorantliene values range from ND to 0.058 mg/kg; 

Benzo(g,h,i)peiylene values range from ND to 0.13 mg/kg; 

Cluysene, values range from ND to 0.23 mg/kg; 

Fluoranthene, values range from ND to 0.16 mg/kg, 

Phenanthrene, values range from ND to 0.086 mg/kg. 
-VOCs 

Acetone, values range from ND to 0.06 mg/kg 

Carbon Disulfide, values range from ND to 0.00695 mg/kg 

2-Butanone, values range fiom ND to 0.0059 mg/kg 

Toluene, values range fiom ND to 0.001 mg/kg 

-Metals 

Antimony, values range fiom ND to 0.67 mg/kg. 
Arsenic, values range fiom 1.6 to 1.8 mg/kg; 
Barium, values range from 65 to 690 mg/kg; 
Berylliiuu, values range from 0.16 to 0.48 mg/kg; 
Cadmium, values range from 0.32 to 1.9 mg/kg; 
Cluomium, values range fiom 62 to 74 mg/kg; 
Cobalt, values range from 8 to 9.4 mg/kg; 
Copper, values range fiom 8.5 to 28 mg/kg; 
Lead, values range fiom 2.7 to 590 mg/kg; 
Mercury, values range from ND to 0.27 mg/kg; 
Molybdenum, values range fiom ND to 0.43 mg/kg. 
Nickel, values range from 40 to 52 mg/kg, 
Seleniiun, values range from ND to 0.64 mg/kg; 
Silver, values range from ND to 1.0 mg/kg; 
Thallium, values range fi^om ND to 0.58 mg/kg; 
Vanadium, values range fiom 39 to 59 mg/kg; 
Zinc, values range fiom 48 to 970 mg/kg. 

The major physical featmes in tlie area that will restrict lateral over-excavation include HaUeck Stieet, 
Mason Sfreet, Maishall Street, tlie Nortliem and Southern Doyle Drive overpasses, the historic walls, and 
Building 230. Tlie tecluucal basis ft)r excavation setbacks and constraints described herein are presented 
in Appendix K (Geotechnical Recommendations for Excavation Setbacks). In general, tiie Sallowing mles 
will apply to the excavations to restiict lateral over-excavations at physical features: 

• Excavations are not anticipated to proceed luidemeatli Halleck, Mason, or Marshall Streets. Based 
on soil data collected along tlie edges of these streets, it is unlikely that contaminated soil extends 
luidemeatli these roadways. If sidewaU soil confinnation samples indicate that sigmficant 
petioleiun -contaminated soil with COCs above cleanup levels extends underneath the roadways. 
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the Tnist will confer with the Water Board to determine if excavation imdemeatli a roadway is 
warranted. Excavations will not proceed under roadways based solely on soil confiimation 
samples witli metals, PAHs, and other non-petioleum COCs above cleanup levels in excavation 
sidewalls . 

• Excavations will not proceed underneath tlie Doyle Drive overpasses. A minimum setback of 1 
foot to tlie Doyle Drive overpasses will be maintained so that excavations do not proceed witlun 
the right-of-way or beneath the overpass structiu^es. The excavations between the Southern and 
Northern Doyle Drive overpasses will proceed laterally to remove petroleum-contaminated soil, 
but will be terminated if significant petroleum contamination is no longer encountered. Any 
remainmg soil with chemicals (e.g., metals and PAHs) above cleanup levels between and 
luidenieatli tlie Doyle Drive overpass stnictm^es will be addiessed by a LUC until Caltrans removes 
the overpass structures and contaminated soil beneatli rt is removed during the plamied Doyle 
Drive reconstruction project. The Trust intends to have Caltians remove impacted soil imdemeatli 
the Doyle Drive overpasses. Further, if excavation under Gorgas Avenue is deferred until Caltrans 
begins the Doyle Drive reconstruction project, tiien a temporary LUC will be placed where 
corrective actions ar^e defened. 

• A setback distance of 3 feet to the Building 230 foundation will be maintained to protect its 
structural integrity. If srdewaU samples mdicate the presence of COCs at concentrations above 
cleanup levels, the Trust intends to have Caltians complete the excavation of fill beneatii tiie 
foundation of Buildmg 230 as part of the Doyle Drive construction project. The Trust wiU 
implement a LUC until Building 230 is demolished and contaminated soil beneath the building is 
removed. 

• A setback distance of 5 feet to the historic wall soutli and west of Building 23 1 will be maintained; 
to the extent practicable, excavation with hand equipment (e.g., shovels or with a small backlioe) 
will be perfonned adjacent to the 5-foot setback as necessary to remove impacted soils. If 
confinnation sampling indicates any soil with chemicals of concern above cleanup levels remains 
adjacent to tlie historic wall, rt will be addressed by a combination of either additional in srtii 
treatment as described above, and/or capping of impacted soils under tiie LUC for the adjacent 
Building 228 RU. Details of tiie collective action for portion of the RU defined as the "wedge" of 
soil within the excavation setback (fiom tiie wall to approximately 5 feet north of the wall at the 
surface of the RU, sloping downward to approximately 10 feet north of the wall at the bottom of 
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the RU, aiid extending laterally over a span of approximately 30 feet) where excavation can not be 
implemented without endangering the structm^al integrity of tlie lustoric wall are summarized in 
Section 3.1.7 and presented in Appendix E (In Situ Remediation at Hrstoric Wall Interface, 
Northern PorHon of Bmlding 228 Remedral Unit and Soutlieni Portion of Building 231 Remedial 
Unit). 

If excavations are termmated before cleanup levels are met, the Contractor will install a visual subsurface 
marker (such as a permeable geotextile material) to identify the extent of tlie excavation. Addrtionally, a 
licensed land surveyor subcontracted by the Contractor will survey the toe of the excavation limits (to be 
used to delineate LUC areas). 

The following sections present the horizontal limits of tlie excavations for each specific RU. 

2.1.6.1 Excavations South of Doyle Drive (Building 231 RU and Building 

230 RU) 

The Contractor will excavate within the Building 23 1 RU and Building 230 RU to tlie uutial perimeters 
shown on Figure 2-2B. These two excavations are constrained by the Southern Doyle Diive overpass to 
the north. Fill Site 6B to tlie north, soutli, and east; Halleck street to tlie west; as well as Buildmg 230 and 
the historic walls. 

• Excavation Limits to the Noitli - Tlie Contractor will excavate VOCs and petroleum- 
contaminated soil above cleanup levels to tlie nortli as necessary up to the Soutlieni Doyle Drive 
overpass. Contaminated soil will remam in place where excavation is not conducted until tlie 
eventual Doyle Drive replacement project construction by Caltrans. Although plans are included 
herein for excavation of tlie section of Gorgas Avenue witlun tlus RU during the planned 
corrective actions, tlie Trust also plans to initiate consultation witli Caltrans regarding deferxal of 
excavation under Gorgas Avenue until tlie eventual Doyle Drive replacement project 
constiiiction. A LUC will be implemented for the portions of tlie RU where the corrective actions 
are deferred until excavation is performed durmg the eventual Doyle Drive replacement project 
constiiiction. Further, if significant petioleum contammation is no longer encountered and any 
remaining contamination appears to be fill materral associated with Fill Site 6B, tlie excavation 
will be tenninated. 

• Excavation Limrts to the South and East - The Contractor will excavate VOCs and significant 
petroleum -contaminated soil to tlie soutli and east as necessary. If significant petioleum 
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contamination is no longer encountered and any remaining contamination appears to be fill 
material associated witli Fill Site 6B, the excavation will be terminated. 

• Excavation Limrts to the West - The Contractor will excavate VOCs and significant petioleiun- 
contaminated sod to the west witliin the Building 23 1 RU excavation as necessaiy up to the 
eastern edge of Halleck Stieet. Previous data collected along the eastern edge of Halleck Sheet 
indicate tliat tiie contamination does not likely cross under Halleck Stieet (i.e., only one sample at 
MT-1 collected m December 1988 showed benzene above the cleaimp level). 

• Bmlding 230 - The Contractor will excavate VOCs and sigmficant petioleiun-contannnated soil 
around Bmlding 230 as necessary. However, tiie Contiactor will excavate to within only 3 feet 
fi^oin the Building 230 foundation to protect its stiuctiiral integrity. 

• Historic Wall - For the southwestern edge of the Building 23 1 RU excavation, an excavation 
setback of 5 feet to the lustoiic wall will be maintained, to tlie extent piacticable, excavation with 
hand equipment (e.g., shovels or with a small backlioe) will be perfoimed adjacent to the 5-foot 
setback as necessaiy to remove impacted soils. In addition, as described above, the corrective 
action for portion of tlie RU defined as tiie "wedge" of soil witlini the excavation setback (fiom 
the wall to appioximately 5 feet north of tlie wall at tlie smface of the RU, sloping downward to 
approximately 10 feet north of the wall at tlie bottom of tiie RU, and extending laterally over a 
span of appioximately 30 feet) where excavation can not be implemented without endangeiii^ 
the stiuctiiral integrity of the historic wall are summarized in Section 3.1.7 and presented in 
Appendix E (In Situ Remediation at Historic Wall Interface, Northern PoiHon of Building 228 
Remedial Unit and Southern Portion of Building 231 Remedial Unit). 

2.1.6.2 Excavations Between Doyle Drive Overpasses (Portions of 

Building 207 RU and Building 38 RU) 

The Contiactor will excavate within the Building 207 RU and Building 38 RU to the initial perimeters 
shown on Figure 2-2A. These two excavations between the Doyle Drive overpasses are constrained by 
the Northern Doyle Drive overpass to the north; Southern Doyle Drive overpass to the south, Marshall 
Street to the east; and Halleck Stieet to the west. 

• Excavation Limits to tiie Noitli and South - The Contiactor will excavate significant petioleum- 
contaminated soil as necessary to the nortli and south up to the Doyle Drive overpasses. If 
significant petioleum contamination is no longer encountered, the Contiactor will teniiinate the 
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excavations before Doyle Drive. (Any remaining soil witli COCs (e.g., metals and PAHs) above 
cleanup levels between and underneath the Doyle Drive overpass structuies will be addiessed by 
a LUC until Caltians removes tlie overpass structuies and the containmated soil beneath it is 
removed during tlie planned Doyle Diive leconstiTiction project). 

• Excavation Limits to the West and East - The Contractor will excavate sigmficant petroleum- 
contaminated soil as necessary to the west and east up to the edges of HaUeck and Marshall 
Streets, respectively. If sigmficant petioleum contamination is no longer encountered, the 
Contiactor will terminate tlie excavations before tlie roadways. 

2.1.6.3 Excavations North of Doyle Drive Overpasses {Portions of 

Building 207 RU and Building 38 RU) 

The Contiactor will excavate within the Building 207 RU and Building 38 RU to the initial penmeters 
shown on Figure 2-2A. These two excavations north of Doyle Drive are constiained by Mason Stieet to 
the nortli, tiie Noifheni Doyle Drive overpass to the south; Maishall Street to the east; and Halleck Stieet 
to the west. 

• Excavation Limits to the North - The Contiactor wiL excavate contammated soil as necessary to 
the north up to the southern edge of Mason Street. If cleanup levels foi all COCs are achieved, 
the Contiactor will terminate the excavations before Mason Stieet. Previous data collected in this 
area indicate tiiat tiie contamination does not likely cross under Mason Stieet. For the area 
directiy north of the Building 207 RU, the Amiy previously excavated under Mason Stieet; 
therefore, contaminated soil does not cross under Mason Stieet at this RU. 

• Excavation Limits to tiie Soutii - The two excavations aie constiained by the Northern Doyle 
Drive overpass to the soutii. The Contiactor will excavate contaminated soil to the south as 
necessary up to the Northern Doyle Drive overpass. If cleanup levels for all COCs are achieved, 
the Contiactor will terminate the excavations before Doyle Drive. 

• Excavation Limits to tiie Nortii and South - The Contiactor will excavate sigmficant petioleum- 
contaniinated soil as necessary to the nortli and south up to the Doyle Drive overpasses. If 
significant petioleum contamination is no longer encoiuitered, the Contiactor will tenninate the 
excavations before Doyle Drive. (Any remaining soil witii COCs (e.g., metals and PAHs) above 
cleanup levels between and underneath the Doyle Drive overpass shuctuies will be addiessed by 
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a LUC until Caltraiis removes the overpass structures and the contaminated soil beneath it is 
removed during tlie planned Doyle Diive reconstiTiction project). 

• Excavation Limits to the West and East - The Contractor will excavate contaminated soil as 
necessaiy to the west and east up to the edges of Halleck and Maishall Streets, respectively. If 
cleanup levels for all COCs are acliieved, tlie Contractor will terminate tlie excavations before tlie 
roadways . 

2.1.7 Pre- and Post-Construction Groundwater Monitoring 

The approved corrective action for the Building 207/231 Area consists of groiuidwater monitoring for 
arsenic, petroleum related constituents, and other RU related COCs for the site-wide monitoring well 
network tliat includes downgradient wells in the vicinity of each RU. T&R performed pre- and will 
perfoim post- construction groundwater monitoring using a network of upgradient, crossgradient, and 
downgradient wells for COCs during the pre-constiuction and post-constiuction phases of the project (see 
Figure 1-8 for well locations). 

Groundwater monitoring will continue in a monitoiing well until all COCs are consistently below cleanup 
levels for foiu^ consecutive momtormg events to (1) verify tliat contaminant concentrations are decreasing, 
and (2) that contammants in groiuidwater are not migrating offsite. After all concentrations of petroleum- 
related COCs and arsenic m groundwater have been demonstrated to be below cleanup levels for four 
consecutive monitoiing events in a monitoring well, monitoring will be discontinued in tliat monitoring 
well (subject to Water Board approval) and clean closure witli regard to groundwater contamination will 
be documented m a site closure report. 231 GW-09, located upgradient of tlie RUs, will continue to be 
monitored until the COG concentrations m all tlie momtormg wells included in the post-constmction 
groundwater monitoiing for the site are below cleanup levels. 

A groundwater momtormg plan, which includes a description of the well locations to be monitored, COCs 
and otlier parameters that groundwater samples will be analyzed for, fiequency of monitoring, and the 
duration of the monitoring program is presented in Section 3.3.6. 

2.1.8 Land Use Controls 

The Trust will implement a LUC for residual contammation in soil or groundwater associated wrtli tlie 
following RUs that contain concentrations of COCs above cleanup levels, as shown on Figure 1-8: 
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• The Bmldmg 228 RU, including the noitheni portion of the Soil RU and Groundwater RU located 
between historic Bmldmg 228 and the historic wall, and the southern portion of the Soil RU 
adjacent to the soutlieastem comer of Bmlding 228. The portion of the Bmlding 228 LUC 
associated with tlie northern portion of tlie Soil RU and Groundwater RU may be discontmued if 
post-injection m situ soil and groundwater coniiimation sampling and downgradient groiuidwater 
monitoring mdicates coiTective actions have reduced concentiations of RU -related COCs m soil 
and groiuidwater below cleanup levels for foui' consecutive sampHng events as described m 
Section 2.1.7. 

• Poi-tions of the Building 38 Soil RU and BuUding 231 (mcluding Former Building 271) SoU RU 
that aie adjacent to or extend beneath tlie Doyle Drive ovei^pass structures identified m Sections 
2.1.3 and 2.1.5, and shown on Figm^e 1-8 that will be excavated during the eventual Doyle Drive 
replacement project constmction. In addition, although plans are included herein for excavation 
of the section of Gorgas Avenue witliin this RU during tlie plaimed corrective actions, the Trust 
also plans to initiate consultation with Caltrans regarding deferral of excavation under Gorgas 
Avenue imtil the eventual Doyle Drive replacement project constiuction. A LUC will be 
implemented for tlie portions of the RU where the corrective actions are deferred until excavation 
is performed duin^ the eventual Doyle Drive replacement project constiuction. These LUCs will 
be discontinued after contaminated soil is excavated. 

• Additional temporary LUCs will be implemented, as requued, if physical featuies and/or adjacent 
remediation sites preclude horizontal expansion of tlie excavations based on confinnation 
sampling results, and over-excavation to remove all soil contamination containing concentiations 
of petroleum -related COCs above cleanup levels can not be removed as described m Section 
2.1.6. 

• The LUC for aU groiuidwater RUs will be discontinued after groiuidwater momtoiing indicates 
corrective actions have reduced concentrations of RU-related COCs below cleanup levels for four 
consecutive sampling events as described in Section 2.1.7. 

LUCs refer to administrative restrictions on the potential fliture use of land based on the levels of 
contaminants that may be left onsite at concentrations greater than would allow for unrestricted use. The 
Trust generally does not consider LUCs by themselves to meet the cleanup goals for sites where 
contaminated materials remain left in-place and potentially exposed. LUCs restrict future site use and 
future site activities in order to limit exposure to COCs left in place or to ensure the effectiveness of tlie 
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selected site remedy. The Building 207/231 RUs are located in Area B of the Presidio. Existing and 
planned land uses in Area B are directed by tlie Tmst tlirough its comprehensive land use and 
management plan, tlie Presidio Trust Management Plan (PTMP) (Trust, 2002). LUCs m Area B are 
managed in accordance with the Trust's LUCMRR (Trust, 2006a). 

The LUCMRR serves as the Tnist's overall implementation and enforcement plan to meet tlie 
requirements of State of Cahfoniia requirements and §5.11 of tlie Consent Agreement (DTSC, 1999). The 
LUCMRR provides tlie fiamework for LUC management m Area B and descnbes the procedures the 
Trust will use to hack, implement and enforce LUCs at remediation sites in Area B where LUCs are part 
of the selected remedy. For each Site identified as requrring a LUC, MACTEC will assist the TiTist, who 
will prepare a site-specific addendum to the LUCMRR. Each site-specific LUCMRR addendum will 
include a figuie tliat employs Geographical Infonnation System (GIS) coordinates and depicts the site 
location and nearby area, and will siunmarize the site lustory, the specific COCs encountered at the site, 
the actions taken to lemediate the site, the in-place management system (such as contaimuent), the levels 
and geneial locations of COCs remaining at the site tiiat required the implementation of the LUC, and 
site-specific restiictions for that LUC area. Tlie LUC areas will be surveyed during excavation activities 
to locate the limits of the LUC areas (defined by tiie toe of the excavation, and/or pennanent site features, 
and/or the limits of the soil RU depicted on Figuie 1-8) within each RU. 

The site-specific LUCMRR Addendiuu wiL be added to the Trust's GIS system that serves as an 
informational database for all remediation sites with LUCs in Area B of the Presidio. In addition, these 
site-specific addenda will discuss restricted or prohibited land uses at the site and any special 
requirements (e.g., health and safety reqmiements) if the area is disturbed m tlie future. 

As described in Section 5.0, tlie Constiiiction Completion Report will document tiie Site-Specific 
Addendum to the LUCMRR, including all progress reports, implementation reporting communications, 
data, and records. The site-specific LUCMRR Addendmn will be added to the Tnist's GIS system tliat 
serves as an informational database for all remediation sites with LUCs m Area B of tiie Presidio, and a 
copy will be attached to the Constiiiction Completion Report. The LUCMRR identifies the content 
requirements of site-specific addenda. 
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3.0 CORRECTIVE ACTION IMPLEMENTATION FOR SOIL AND 

GROUNDWATER 

This section descnbes the pre-constniction, construction, and post-construction activities associated with 
implementing the approved corrective actions outlined in Section 2.0. 

The corrective actions wiU be implemented m confonnance with applicable state and federal laws and 
regulatory requirements including the requirements of Title 23, Division 3, Chapter 16, Aiticle 11, which 
are the primary regulations establislimg the requirements and standaids for petrol eiun -related corrective 
action in the State of CalifoiTiia. Applicable regulations and requirements pertain to the protection of park 
resources, the handling and transportation of wastes, tlie control of particulate emissions and pollutants, 
and otlier construction-related activities. 

Implementation of the corrective actions will proceed upon Water Board approval of this Work Plan. The 
Trust will notify the Water Board, NPS, and DTSC a minimum of two weeks prior to the initiation of tlie 
field components of the corrective action unplementation. Review processes will be completed before tlie 
corrective actions are implemented. The Tnist will review relevant aspects of the project m tlieir "N 
Squared" Group review tliat combines then respective National Environmental Policy Act (NEPA) and 
National Historic Preservation Act (NHPA) reviews. 

3.1 Pre-Construction Activities 

This section identifies tasks that have been performed or aie to be performed in advance of or in 
preparation for constniction pnor to commencement of excavation constniction acfivities and generally in 
the sequence presented below: 

Pre-Construction Activities To be Implemented in Advance of Excavation Activities 
The following activities are planned to be imtiated in advance of excavation activities. 

• Installation of New Well Pair, 231GW200A/200B, downgradient of Biulding 228 RU (completed 
Januaiy, 2008) 

• Pie-Constniction groiuidwater monitoring (Quarters 1 and 2, 2008 completed) 

• Notifications, pennittmg, and regulatory approvals 

• DemoHtion of Biulding 231 
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• Implementation of Building 228 RU indoor air and cap assessment corrective actions 

• Implementation of Bnildii^ 231 and 228 RU in situ remediation collective actions at tlie lustoric 
wall interface 

• Well abandomnent 

Pre-Construction Activities To be Implemented in Preparation of Excavation Activities 

The following activities aie planned to be initiated m preparation of excavation activities: 

• Project kickoff meetmg 

• Subsuiface utility cleaiance 

• Setup of temporary facilities including fencmg, site controls, etc. 

• Pre-construction surveying 

• Setup of storm water pollution prevention and erosion control measures 

• Implementation of tlie Traffic Control Plan 

• Utility decommissioning 

• Installation of tempoiaiy sanitary sewer coimection. 

3.1.1 Installation of New Monitoring Wells 

T&Rhas installed anew well pair (231GW200A/200B screened in tlie shallow and intermediate water- 
bearing zones, respectively) in January 2008. T&R has developed and surveyed the well pair and its 
location and elevation were recorded by a hcensed land surveyor in accordance witli survey requirements 
in Section 3.1.9. The well was sampled twice during tlie First and Second Quarter of 2008 gioundwatei 
monitoring events (see Figure 1-8 for well location). Tlus work was conducted in accordance witli 
MACTEC's Groundwater Monitoring Well Installation Work Plan, dated 23 January 2008. The well pair 
has been installed to monitor groundwater in tlie shallow and intermediate groundwater zones 
downgradient of proposed m situ remediation injection points for the Bmldmg 228 RU. Soil boring data 
collected during installation of 231GW200B, and groundwater monitoring data from both new wells was 
considered in tlie remedial design for tlie lustoric wall interface (Appendix E) and provrdes basehne data 
to assess downgradient groundwater conditions and compare them with post-ORC Advanced^" injection 
analytical data. A copy of the Monitoring Well Installation Report, Building 231/207 Area (T&R., 2008) 
is piovided as Attachment E-1 of Appendix E, and includes tlie well completion diagrams and soil 
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sampling data; groundwater data from sampling of the wells during Quarters 1 and 2, 2008 events will be 
presented in the Trust's next Semi-Annual Groimdwater Monitoring Report. 

The location and elevation of tlie new well pair was siuveyed by a licensed land suiveyor m accordance 
with survey requirements in Section 3.1.9. 

3.1.2 Pre-Construction Groundwater Monitoring 

T&R sampled groundwater from 231GW200A/200B foUowmg its development as part oftlie Fiist 
Quarter and Second Quarter 2008 groundwater monitoring program for RU-specific groundwater COCs, 
redox parameters, and field analytes, as well as from 11 existing wells as summarized m Table 2-1. The 
samples collected from 23 1 GW200A/200B were analyzed on a iiish tuni around basis in order to provide 
the new data for consideration in the remedial design for the liistoric wall interface as soon as possible. 

The pre-construction groiuidwater monitoring was conducted to establish a baseline tliat will later be used 
to compare with post-constmction COC concenfrations in groundwater. In addition, because a 
groundwater monitoring well was not present witliin the Building 228 RU to provide reproducible data on 
groundwater contammation and conditions, data from the newly installed downgiadient well pair, 
231GW200A/200B, will be evaluated. An evaluation of the COC concenfrations in groundwater 
downgradient of the Building 228 RU collected from tlie new well pair aie not considered to be directly 
representative of conditions upgradient, but rather indicative of conditions where the new well paii' was 
located within the in situ remediation area of the southern portion oftiie Building 231 RU at tlie historic 
well interface. The data indicated sigmficant contantination was present in the location of the new well 
pair; therefore, tiiese data were used in the remedial design for in situ remediation oftiie "wedge" portion 
of tiie Bmldii^ 23 1 RU that will not be excavated. The ORG Advanced^'^ inj ection rate for the Bmlding 
228 RU (Appendix E) that was estimated based on previous data collected from the Building 228 RU will 
not be directiy reevaluated at this time based on the new data. However, tiie downgradient new well data 
may be considered in tiie remedial design for the Building 228 RU after tiie results are available from tiie 
first step ofti^eatinent for the Building 231 RU witii RegenOx^'^ as described in Section 3.1.7 and 
Appendix E . 

3.1.3 Well Abandonment 

The Tnist will coordinate pre-construction well abandonment after pre-constinction groundwater 
momtoring is completed. Prior to construction, T&R will subcontiact a Presidio-experienced driller to 
abandon existing momtoiing wells or piezometers (47 wells/piezometers are plamied) m accordance with 
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the CAP upon regulatory approval. T&R will abandon tliese wells/piezometers in accordance with the 
SOPs identified in Appendix F and State of California Water Well Standards and County of San 
Francisco Department of Environmental Healtli (County) requirements, with tlie exception that neat 
bentomte (versus cement) will be used to backfill the borings witliin tlie Quartennaster Reach Maish 
restoration area (boiuided by Halleck Street to the west and Marshall stieet to tlie west). Bentonite is 
more compatible witli planned marsh restoration than cement. Neat cement will be used to backfill the 
bormgs outside the footprint of the Quartennaster Reach marsh restoration aiea. The suiface of all 
bormgs will be patched with conciete, except in areas to be restored witli landscaping. In landscape areas, 
the bormgs will be backfilled with bentomte to the surface. 

As outhned in Table 2-1 (Groimdwater Monitoring and Well Abandonment Program), T&R will abandon 
the following wells prior to construction and in accordance witli the CAP (see Figuie 3-1 for wells to be 
abandoned): 

• Forty existing groundwater momtormg wells within the Building 207/231 CAP Area that are not 
included in Groundwater Monitoiing Piogram required by tlie CAP, and 

• Seven existing groimdwater monitoring wells within the Building 207/23 1 CAP Area that are 
included only in the Pie-Constniction Groimdwater Monitoring Piogram required by the CAP. 

3.1.4 Notifications, Permits, and Approvals 

ReQUiatory Approvals : Prior to the start of constniction, the Trust will receive approval to start the 
remedial activities fiom: 

• Water Board - The Trust will submit this Work Plan to the Water Board, who is the lead regulatory 
agency for the Site foi their approval of the Work Plan. 

• DTSC - The Tmst will submit tins Work Plan to tlie DTSC. 

• Water Board - The Trust will file a notice of intent and submit the Storm Water Pollution 
Prevention Plan (SWPPP) tiiat outhnes erosion conti^ol and stonii water pollution prevention 
measures for review and approval by the Water Board (Appendix A). 

Trust Actions: Piioi to the start of excavation, the Trust will: 
• Issue a Presidio Excavation Pennit 
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• Approve the plan for utility decommissioning, temporary utility reroute, and remstallation 
following completion of excavation 

• Notify Caltians at least two weeks prror to the start of demolition and excavation activities, of the 
project schedule upon regulatory approval of tiie Work Plan for excavation areas adjacent to tiie 
Doyle Drive overpass structures witiim the Building 207, 231, and 38 RUs 

• Review groundwater analytical data to assess potential concentrations and types of COCs in 
water that will be extiacted as a result of dewatermg activrties m tiie excavations, and preparing 
necessary documentation to gain approval for drscharge into the samtary sewer m accordance 
wrtii tiie Trust's industrial wastewater permrt. 

• Complete project review by tiie Trust's N Squared Group, which is required for Area B sites. 

MACTEC and tiie Trust have initiated contact with the various resource groups that have an mterest m 
the project. Tlus process will continue tiuoughout the pre-mobrlization phase. In addition, tiie Trust will 
also notify the Water Board of the start date approximately a month before project kick-off. 

Contractor Notificaiions/Submittals: The Contiactor will make the following notifications: 

• Notify Bay Area An' Quality Management Drstrict (BAAQMD) for soU stockpile management 
and dust contiol (Contiactor). 

In addition, the Contiactor will provrde the foUowmg pre-constiiiction submittals to MACTEC for review 
and approval: 

• Constniction Schedule; 

• Srte Healtii and Safety Plan; 

• Decontamination Facilities Layout, 

• Hazardous Waste Operations and Emergency Response (HAZWOPER) Quahfications 
Certificates; 

• Acceptance of the Traffic Control Plan outiined in Appendix B of this Work Plan; 

• Waste Characterization and Management Plan, and 
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• Products Data (i.e., for water piping, sanitary sewer pipmg, storm drain piping, import fill, etc., 
see accompanying Construction Docimients [MACTEC, 2008c] for full list). 

3.1.5 Project Kickoff Meeting 

Pnor to Contiactor mobilization, a project "kick-off meeting will be held at tiie Tnist's office at 67 
Martinez Stieet. The Tmst, NFS, MACTEC, the Water Board, tiie RAB, the Golden Gate National Parks 
Conservancy (GGNPC), neighboring tenants, and tiie Contiactor will attend this meeting. Specific items 
to be discussed will include the following: 

• Project roles and responsibihties of key project personnel; 

• Lines of communication to be maintained by project personnel, 

• Overview of the scope of work to be executed, 

• Notifications reqiured prior to temporary discomiection of seiTice to allow utihty 
decommissioning; 

• Pie-constinction and Construction Sequencing, 

• Traffic contiol measures to be deployed during constniction; 

• Health and Safety Protocols; and 

• Exposure monitoiing to be conducted at tiie Site. 

3.1.6 Subsurface Utility Clearance 

The Contiactoi will conduct intiTisive activities, such as excavation, under a Tmst excavation permit. The 
Tmst will direct management of utilities discovered during constiiiction. 

The Tmst's utility depaitment has located and maiked known utihties in tiie immediate vicinity of the 
proposed woik to be performed as part of tiie collective actions. The Contiactor will contact 
Underground Services Alert (USA) at least 48 hours in advance of intrusive work. The Contiactor wrU 
also subcontiact a private utility locator who will conduct an independent utility clearance to confiim that 
the locations marked by tiie TiTist's utitity depaitinent are accurate. The Contiactor will review the 
ConstiTiction Drawings mcluded in the Constiiiction Documents accompanying tius Work Plan 
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(MACTEC , 2008c), and will notify the Trust of any discrepancies found between the drawings and field 
conditions . 

MACTEC, T&R, and EKI will conduct separate utility surveys as required for tlieu' poitions of tlie field 
work. 

3.1.7 Corrective Actions at the Historic Wall Interface 

The following corrective actions for tiie Bmlding 228 RU will be perfonned independent of excavation- 
related activities for the other RUs, but will be initiated prior to excavation as part of pre-constmction 
activities at tiie Site. 

3.1.7.1 In Situ Remediation at the Historic Wall I nterface 

The approved corrective action for the portions of the Buildmg 23 1 RU and Building 228 RU that occur 
in the southern portion of tlie Site at tlie historic wall interface consist of m sitii remediation on botli sides 
of the historic wall. New data collected adjacent to tiie lustoric wall smce tiie CAP was prepared (witiun 
the Building 231 RU and downgradient of the Building 228 RU) indicates concentiations of petroleum 
hydrocarbons ai^e significantly above previously documented concentiations and/oi cleanup levels. 
Therefore, tlie CAP Addendum docmnented tiie revised corrective action for combined remediation of 
both portions of the Buildmg 231 and 228 RUs in this aiea. 

Appendix E piesents the details of tiie design basis and procedures to be followed for m situ remediation 
using direct push technology injection of two different remediation compounds manufactured by 
Regenesis, Inc. As tiie first step of the combined approach, samples will be collected and analyzed for 
COCs fiom four soil bormgs, 2 each on tiie eastern and western sides of the portion of the Building 23 1 
RU defined as the "wedge" of soil within the excavation setback (fiom the wall to appioximately 5 feet 
north of the wall at the suiface of the RU, sloping downwai^d to approxuuately 10 feet north of tlie wall at 
the bottom of the RU, and extending laterally over a span of approximately 30 feet) where excavation can 
notbemiplemented witliout endangering the shuctuial integrity of tlie historic wall. After data has been 
analyzed to further evaluate the extent of contamination and potentially revise the design parameters for 
in situ remediation, a chemical oxidation compound (RegenOx^'^) will be injected within tiie Building 
231 RU in a series of four' injection events over a period of approxunately 6 weeks, witiitiie intent of 
aggressively oxidizing and significantly reducii^ petiolemn hydrocarbon concentiations where they are 
documented as sigmficantiy above cleanup levels in soil and groundwater within this area. After m sitii 
remediation usmg RegenOx^'^ is completed witiun tlie Building 231 RU, a slower-acting oxygen 
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releasing compound (ORG Advanced^"^ ) will then be injected witliin both the Building 231 and 228 RUs 
with the intent of stimulating biodegradation of lower-level residual petroleiun hydi^ocarbons and 
reducing concentiations in tlie saturated zone of the subsm^face below cleanup levels as a final "poHshing" 
step over a period of approximately 12 months. As a contingency, the connective action may also include 
injection of RegenOx^'^ witliinthe Buildmg 228 RU prior to mjection of ORG Advanced^", if based on 
an evaluation of the results of sampling within the Bmldmg 23 1 RegenOx^'^ inj ection area and in 
consultation with Regenesis, Inc. (the maimfactiuer of botli compoiuids) and the Water Board, it is 
indicated as a beneficial adjunct to the remediation approach in meeting cleanup levels. 

The corrective actions for the historic wall interface also include groimdwater momtoring and a LUG for 
the Building 228 RU and portion of the Building 231 RU tiiat will not be excavated and will undergo in 
sitii remediation. Tlie corrective action for the Building 228 RU also includes mspection of the existing 
indoor cap (building foundation) and outdoor cap (paved areas) in the noitliem and southern portions of 
the RU, and miprovements and maintenance, as necessary; and assessment of vapor intiiision to indoor an 
through the collection of soil gas samples followed by mdoor air momtoring for any chemicals reported m 
the soil gas samples if potentially significant risks to future building occupants are identified. 

MACTEC will contiact with and oversee a direct push injection subcontiactor, who will inject the 
compounds through overlapping direct push injection points. The RegenOx^'^ injections will be 
conducted within the Buildmg 23 1 RU during four separate events over a period of approximately 6 
weeks, followed by one injection event to apply ORG Advanced^'^ within botli tlie Building 228 and 231 
RUs. 

• In Situ Remediation Design Basis: Appendix E presents site-specific data and calculations 
provided by tlie m situ remediation compound manufactiirer for both the RegenOxTM and ORG 
AdvancedTM products, along with the remedial design assumptions that were used to calculate 
application rates. 

• In Situ Remediation Application Procedures MAGTEG will subcontiact with a duller who will 
drill the injection points with a direct push drill rig. Based on tlie assumptions presented in 
Appendix E, m order to provide in-situ tieahiient tiiroughout the RUs, twelve injection points will 
be drilled witlim each of the RUs as shown on Figure E-1 in Appendix E. Each injection point 
will be diilled tiiroughout the saturated zone of detectable petioleum -related GOGs m soil and/or 
groundwater as shown on Figure E-2 in Appendix E. The in sitii remediation compounds will be 
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mixed using tlie diy solids in powder form provided by the manufacturer mixed with clean water 
to foim an injectable sluiiy, and will be injected at tlie design rates presented in Appendix E. 

• Post Injection Performance Monitoring: As summarized and m accordance with tlie schedule 
presented in Table 2-1, T&R will collect groundwater samples and submit them for analysis from 
the weU pair 231GW200A/200B. 

Following both injection events, the effectiveness of each of the in situ remediation compounds in 
creatmg conditions favorable for biodegradation of pefroleiun hydrocarbon compounds will be assessed 
through the groundwater monitoring conducted: (1) within one month after completion of tlie chemical 
oxidant RegenOx^'^ injection, and (2) on a quarterly basis after completion of the ORG Advanced^'^ 
injection to tiack concenfration and biodegradation frends, and to verify that: 

• DO levels are mcreasing in tlie new well relative to pre-inj ection conditions. 

• Fe(lll) concenfrations are increasing through the reduction in dissolved iron concenfrations as Fe 
(III) is insoluble relative to Fe(ll) relative to pre-inj ection conditions. 

• Dissolved manganese concentrations are decreasing (as a result of oxidation from Mn(2+) to the 
insoluble Mn(4+) relative to pre-inj ection conditions. 

• Dissolved aisemc concenfrations aie reducing (as a result of the conversion of arsenite to the 
more oxidized and insoluble fomi of arsenate) relative to pre-inj ection conditions. 

Based on expeiience with sites with similar geologic settings, MACTEC expects botii compounds (tiie 
chemical oxidant RegenOx^'^ , and the oxygen releasing compoimd ORC Advanced^'^ ), to begin 
releasing oxygen immediately upon infroduction into tiie water coliuim and to continue to release oxygen 
for a period of approximately 2 months for the initial chemical oxidant RegenOx^'^ mjection, followed by 
up to 12 montlis for the ORC Advanced^'^ injections. Witiun two years after these compounds are 
initially injected, the Tnist will conduct in situ diiect-push teclmology (DPT) soil coniinnation sampling 
within and outside of tiie footprint of the RU considering tiie technical constiaints of access due to the 
presence of existing buildings or otlier stnictiiral constiamts. Details regarding tlie confinnation sampling 
will be described in an appendix to tiie ConshTiction Completion Report based on the results of post- 
constiuction groundwater monitoring that assesses the effectiveness of tiie in situ remediation approaches 
in reducing pefroleum-related COCs within the satiuated zone. 
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3.1.7.2 Indoor Air and Cap Assessment at Building 228 RU 

The existing foundation slab of Building 228 is sendng to limit the intnision of VOCs from tlie 
subsuiface into the indoor air of the building. EKI will inspect tlie foundation and adjacent areas to 
confinn absence of VOC entry routes into the building. EKI will also conduct soil gas sampling followed 
by indoor air momtoimg for any chemicals reported m the soil gas samples if potentially significant risks 
to futuie building occupants are identified, in accordance witli Appendix H (Indoor Cap Conective 
Action, Biulding 228 RU). 

Based on tiie building inspection, if improvements aie necessary, EKI will conduct tiiese improvements 
durmg construction. These improvements may mclude: (1) sealing the large cracks, if observed, during 
the indoor cap assessment, and (2) seating pipe and conduit penetrations, to prevent occupant exposuie to 
potential volatile COCs in the subsuiface within tlie bmldmg. 

Appendix H desciibes tlie specific actions needed to inspect tiie mdoor cap, identify the need for 
improvements, and conduct the assessment of potential vapor mtiiision to indoor air based on soil gas 
sampling results m accordance with the Depaitment of Toxic Substances Contiol (DTSC) Guidance 
(DTSC, 2004) at Building 228. Section 5.3, Table 1-3, and Figme 1-9, respectively, present tlie 
documentation piocedmes for tiie Bmlding 228 Indoor Cap CoiTcctive Action, the project team 
responsibilities, and scheduting associated with this conective action. 

The results of tiie investigation and unprovements conducted, if necessaiy, will be included in the 
Construction Completion Report. 

3.1.7.3 Outdoor Cap Inspection at Building 228 RU 

The objectives of the Outdoor Cap Inspection aie to inspect and document the existing suiface outside the 
footprint of the bmlding. MACTEC will perform tius inspection and documentation. The existing 
outdoor cap over this LUC area consists of pavement. MACTEC's inspection and documentation wiU 
include taking photographs and preparing a written description of the existing outdoor cap. However, if 
durmg inspection, if it is deteimmed that the outdoor cap reqmres improvement, MACTEC will consult 
with the Water Board regarding the need for backfilhng holes and/or pavmg the area sunomidmg the 
bmlding and within the designated LUC area. If tiieie is consensus among the project team that physical 
improvements are necessaiy, then tiie Contiactor will perform the improvements, and the results will be 
docmnented in: (1) the weekly progress reports during construction; (2) the Construction Completion 
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report; and (3) the Site-Specific Addendum totlielfldd Use Control Master Reference Report for the 
Presidio (LUCMRR) (Trust, 2006a). Section 5.5 and Tables 1-3 and 1-4 and Section 6.0, respectively, 
present dociunentation procedures for the outdoor cap inspection, the project team responsibilities, points 
of contact, and scheduHng associated with this coiTective action. 

3.1.8 Temporary Facility Controls 

Piior to the start of constiTiction, the Contractor will: 

• Mobilize a temporary tiailer office (wliich will lequire utilities), sanitaiy facitities for workers, 
and mobilize equipment storage umts, 

• Install penmetei fencing around tiie project work area, 

• Install fiiel storage facilities with a spill kit; 

• Construct stockpile storage stagmg areas; and 

• Establish a tiiick stagmg aiea. 

Mobilize Temporary Trailer Office, Sanitary Facilities, and Equipment Storage Units: The Contiactor 
will mobilize sanitaiy facitities and equipment stoiage containeis (as required) to the Site. Proposed 
location is shown on Figure 1-2. The Contiactor will anai^e for sanitaiy waste to be removed and 
disposed at an off-site facitity m accoidance with appHcable laws and regulations. 

Install Perimeter FencinQ Around Project Work A rea: The Contiactor will install a perimeter fence at 
the location shown on Figiue 1-2, two weeks prioi to the start of constiTiction. The temporary fence will 
be bounded by Buildings 228 and 229 to the south, Halleck Stieet to tlie west. Old Mason Street to the 
north, and BuUdmg 230 to tlie east. 

Install Fuel StoraQe Facilities with a Spill Kit: Foi refiieling, tiie Contiactor will use double wall fuel 
tanks, wluch will be located adjacent to tiie temporary of&ce tiailer. The Contractor will: 

• Place spill response equipment nearby when tiansfening fluids 

• Place drip pans under velucles and equipment until repaired 

• Clean spilled fluids piomptiy 
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• Designate parking spaces for construction equipment to detennine sources of leaking equipment 

• Repair leaking equipment within 24 hours of leak detection. 

Establish a Truck StoqinqArca: Tlie Contractor will stage the tracks along Old Mason Street, either just 
west of Building 610 or east of Maishall Street (see Figuie 1-2 for location). 

Construct Soil Stockjnle StaeiiniJ Areas: Tlie Contractor will construct and maintain soil staging 
facilities for stockpiluig of excavated soil. Figme 1-2 shows locations of stockpile staging areas. Soil 
removed from the excavations may be temporarily stored in tlie vicinity of the excavations; the temporary 
volume of stockpiles wiU be no more tlian 250 cubic yards. Loaders will transport soil fi'om temporary 
stockpiles to the soil staging ai^ea for tmck loading located between the north and soutli sections of tlie 
Doyle Drive overpass (see Figure 1-2 for locations). The Conti^actor will review weatlier forecast daily 
on the web site " littp://www.sfgate.cQm/weatliei'/ ." On week days, if impending bad weather is projected 
between the end of the work day and tlie start of the next work day, the Contractor will ensure that no soil 
remains outside the footprint of tlie excavation at the end of each work day; the excavation spoils will be 
transfeiied into the stockpile staging area or pushed back to witlmi tlie excavation. At tlie end of each 
workweek regardless of the weather forecast, the Contractor will ensure that no uncovered and unlined 
soil remains imattended outside the footprint of the excavation. 

The Contractor will construct stockpile storage areas by placing a minimum thickness of 20-niil plastic 
bottom liner on the ground surface, a 10 mil plastic Uner on top, and placing weed-fi^ee straw wattles 
ai^ound die plastic. A 6-inch tluck sand bedding layer wiU be placed beneatli tlie 20-mil plastic to prevent 
impacts to underlying fill at tlie staging areas. Following completion of field activities, tlie Contiactor 
will remove and dispose off site the sand beddmg material andtiie liners. When material is not being 
placed or removed, tiie Contiactor will cover tiie stockpiles witli a weighted plastic cover. 

Alternatively, tiie Contiactor will be allowed to pre-profile the excavation area and direct haul the 
excavation spoils into haul tiiicks for off-site disposal. 

3.1.9 Pre-Construction Surveying 

The Trust's contractors have and/or wiU subconti^act licensed land surveyors to perform surveys, which 
consist of 

• Horizontal and vertical coordinates of tlie top of casings of Monitoring WeUs 231GW200A/200B. 
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• Horizontal coordinates of the subsurface soil gas sample locations. 

• Horizontal coordinates of the in situ remediation injection pomts. 

• Excavation control points for assumed excavation boundaries, pavement and concrete removal. 

• Control points for demolition of asphalt and concrete. 

• The surveyor will establish markings and monuments to control tlie work. Horizontal and 
vertical survey controls will be as follows: 

• Horizontal contiol for tlie surveys will be on NAD 27 California State Plan - Zone 3 - U.S. 
Survey Feet. 

• Vertical control for groundwater elevations will be on tlie PLLW datiuu; vertical control for other 
work (besides groundwater elevations) will be on NAVD 88. The PLLW datum is 0.37 feet 
higher tlian the NAVD 88. 

The tolerances in setting survey stakes, permanent survey monuments, project benchmarks, and 
constmction control markers aie as specified below: 

Type of Line or Mark Horizontal PosLtion Elevation 

Pennanent SiuT/ey Monuments, 1 in 10,000 +0.01 feet 

Wells, Sample Locations, Borings, 
Utilities, And Points on Comer of LUC 
Polygons 

Survey Stakes, Project Benchmarks, 1 in 2,000 +0.1 feet 

Construction Conti^ol Points 

The Contiactoi will submit copies of legistered site drawings witiun seven days of completion for each 
survey required. 

3.1.10 Storm Water Pollution Prevention and Erosion Control Measures 

The Trust has prepared a storm water pollution prevention plan (SWPPP) for the project in accordance 
with legulatoiy requiiements for conshTiction stonn water poUutron management. A copy of the SWPPP 
is presented in Appendix A. The Contiactor will employ best management practices (BMPs) to reduce 
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the sediment load for runoff fiom the site. Prior to initiating the excavation activities, the Contractor will 
implement BMPs on site. 

Specific practices tiiat will be miplenientedto reduce tlie sediment load of stonn water nmoff fi^om tiie 
excavation areas include tiie installation of stonn water contiol devices (e.g., straw watties aroimd 
excavation areas, stiaw wattles aioimd catch basins within and in the vicinity of the project aiea, and 
placement of silt fence fabric under catch basin giates). All stiaw wattles utilized on the project will be 
certified as weed tree and seed free. 

3.1.11 Traffic Control Plan 

Figure B-2 of Appendix B shows a tiaffic conti^ol plan for use on site during construction. The 
constinction equipment and other appmtenances will be staged within the fenced project area shown on 
Figure 1-2. 

The proposed Transportation Plan shown on Figure B-2 and the Traffic Contiol and Signage Guide 
(Appendix B) provides requirements for the Contractor to maintain and protect pedestrians, bicycle and 
veliicular tiaffic on affected roads and parking areas diunig RU constmction except as directed by the 
Trust. The Contiactor will protect tiaveling pubHc fiom damage to person and property during 
constiiiction activities. 

The Contiactor will confinn compHance of tlie presented ti^affic contiol plan. 

The following road closiue is anticipated: 

• Gorgas Avenue - fiom Halleck Stieet on the west to Marshall Stieet on the east. 

Additional road closures may be required if excavation proceeds beyond tlie Hmits depicted on 

Figure 2-2A and 2-2B and into adjacent stieets. If such road closures aie necessary, the Contiactor will 

present a plan to the stakeholders for review, and approval by tiie TiTist. 

3.1.12 Utility Decommissioning 

Several utilities (i.e., water, gas, electiical, telecommunication, sanitaiy sewer, and stonn drain) exist 
within and in the vicinity of the excavation areas. Additional details for utihty decommissioning are 
included in the accompanying Construction Documents (MACTEC, 2008c). 
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Water and Gas : The Contractor will decommission water and gas Imes that traverse through the 
excavatron as follows: 

• Close isolatron valves on botli sides of the excavatron areas to eliminate supply into the lines 
within the limits of the excavations; 

• Cut and cap the lines at the limits of the excavations; 

• Remove the lines irom within tlie excavations, and 

• Open isolation valves previously closed. 

Sewer: A 16-inch sewer line that traverses through the Building 231 RU will be removed and the lines 
extending fiom the limits of tlie excavation to tlie nearest manholes on either side of the excavation will 
be abandoned in place by inseiting grout plugs at the ends. The sewer line wrll be removed diuing 
excavatron. 

Storm Drain: Drain inlets and shallow storm drain piping tliat connect tlie drain inlets to tlie existing 
onsite storm drams from within the excavation footprint wrll be removed by tlie Confractor. Fmtlier, a 
20-mch abandoned storm drain line, located within the footpiiiit of the excavation will be removed by the 
Contiactor. The noted storm drain Hues will be removed during excavation. 

The noted detailed instructions for notification to tenants affected by tlie utdity decommissioning work 
and the steps to be followed by tlie Confractor to decommission utilities within tlie limits of tlie 
excavation are presented m the accompanying Construction Documents (MACTEC, 2008c). 

3.1.13 Temporary Sanitary Sewer Connection 

Temporary sewer connection wiU be provided to reroute sewage around tiie Site to the main sewer trunk 
line, located on Edie Road, which is located to tiie southeast of Building 1029. Detailed instiiictions to be 
followed by the Confractor are presented in the accompanymg Constiuction Documents (MACTEC, 
2008c). 

3.2 Construction Activities 

This section identifies tasks that are to be performed during constiuction associated with excavation of 
sorl from the RUs. The tasks are presented in the order tliat tliey would be performed in the field: 
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1 . Site Clearing 



2. Dust Mitigation Duimg Construction 



3. Protection of Resources 



4. Protection of Existing Utilities 



5. Excavation 



6. Soil Confinnation Sampling 



7. Stockpile Management and Profiling 



8. Post Excavation Record Survey 



9. Backfilling and Grading 



10. Off Haul of Excavation Spoils 



11. Utility Replacement. 



3.2.1 



Excavation Sequencing 



The following sequence of execution for tiie RU-specific activities is anticipated to be perfoiined during 
excavation, that may be refined or revised as described in tiie Contractor's Excavation Procedures Plan 
that will detarl excavation sequencing: 

1. Building 230 RU Excavation 

2. Former Building 38 RU Excavation 

3. FoiTner Builduig 207 RU Excavation 



a. Former Burldmg 207 Excavation 



b. Former Building 208 Excavation 



4. Former Buildmg 231 RU Excavation. 
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At the former Building 23 1 excavation, tlie Contractor will begin excavating in the area around borings 
231GW01 and 231GW112 (wliich contain PCB above reporting Hmits), which are located in the 
southeastern portion of Building 231. Water removed fiom this area will be handled separately trom the 
remammg extracted groundwater. Once PCB levels m exhacted water from this area di^op below the 
threshold level of 1.5 ppb, extiacted groimdwater from this area will be handled along with the rest of the 
exfracted groundwater from the site. 

3.2.2 Site Clearing 
The Contractor will remove: 

• Asphalt, pavmg, and concrete sm^face structures witlmi and adjacent to each RU excavation aiea 
(Figiu-e 3-2). 

• The existing below-ground soil vapor exfraction system piping located witlmi the Foinier 
Building 231 RU (Figiu-e 3-2). 

• The portion of Gorgas Avenue pavement within tlie Building 231 RU (Figure 3-2) that would be 
removed m coordination witli the Tnist to minimize impacts to local fraffic (pendmg results of tlie 
Tnist's plans to initiate consultation with Calfrans regarding deferral of excavation luider Gorgas 
Avenue until the eventual Doyle Diive replacement project constniction, as described m Section 
2.1.6.1) (Figure 3-2). 

3.2.3 Dust Mitigation During Construction 

Construction activities such as clearing, excavation, backfilling and grading operations, constniction 
vehicle traffic on unpaved ground, and wind blowing over distiu^bed soil may generate dust and 
particulate matter under dry conditions. 

The Excavation Contiactor will implement dust contiol measm^es to eliminate or nnninnze the generation 
of dust associated witii tlie eartliwork activities, truck traffic onto and off the site, and tiie effects of wind 
tiaversmg exposed soil. 

Dust control measures at the site will consist of 

• Reducing vehicular' speeds witlim the area of constiuction; 
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• Covering or wetting stockpiles of debris, soil, sand or other materials that can be blown by the 
wind; 

• Misting or spraying water wliile excavating and loading soil wliile minimizing ponding, 

• Providing equipment and staffii^ for watering of exposed or disturbed soil surfaces sufficient to 
suppress dust plumes, including weekends and hohdays; 

• Minimizing diop heights while loading/unloading excavated soil; 

• Minimizing the amount of excavated material or demolition wastes stored on site; 

• Covering tnick beds loaded with excavated soil leaving tlie Site; 

• Sweeping adjacent streets of soil and mud, and 

• Suspending earthmovmg or other dust-producii^ activities during periods of high winds, 
whenever dust control measures do not greatly reduce visible dust phmies. 

3.2.4 Protection of Resources 

The Excavation Contiactor will follow the cultural and natural resources and health and safety protocols 
outlined below durmg excavation activities. 

3.2.4.1 Resource Protection and Safety Protocols 

Collective action implementation will be conducted in accordance with NHPA and NEPA because tlie 
Site is ill proximity to areas known to be aichaeologically sensitive. MACTEC will monitor activities in 
accordance with the Programmatic Agreement for tlie Presidio between the Tnist and the State Historic 
Preservation Officer. Work will be perfonned in consultation with and approval by Trust and NPS 
historians and archaeologists. If items of archeologically or historically sensitive importance aie found or 
suspected to be present, tlie Contiactor will stop work. Appendix D (Protocols for Archaeological 
Artifacts) describes procedures to be followed for liandHng of any aichaeologrcal artifacts identified 
durmg construction. The Contiactor will resume work in these areas following coordination with and 
approval by Tnist and NPS lustorians and archaeologists. 

No natural resources are anticipated to be encountered based on previous investigations conducted at tlie 
Site. Cultural resources include two historic walls, Bmldmgs 201, 227, 228, 229, 230, and Gorgas 
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Avenue. The Trust Project Manager will coordinate the corrective action implementation witli Tiiist and 
NFS naturalists, historians, and archaeologists regarding sensitive areas that may exist at or near tlie RUs 
and consult with the Excavation Contiactor regarding appropriate precautions to be taken dining the 
corrective action implementation. 

3.2.4.2 Cultural Resources Protection 

The Tnist and tlie Contractor will implement measures and work practices to maintain the integrity of the 
respective lustoric structiu^es and tlieir smroundings dmmg corrective action implementation. Building 
228 (and adjacent Buildings 227, 229, and 201), Buildii^ 230, the historic wall adjacent to the southeast 
comer of Building 201, the wall south of Buildmg 231 and the wall adjacent to Halleck Street (west of 
Building 231) are historic structures of contributive value to the National Historic Landmark (NHL), and 
therefore, have been designated to be preserved. Tlie Gorgas Avenue route is an historic stnicture of 
contributive value as a NHL, and tlie Gorgas Avenue coimection is designated to be preserved (except for 
the portion of roadway tliat may be removed prior to excavation that would be replaced in accordance 
witli cultural resource guidelines). Guidelines for protection of tliese cultural resouices were presented m 
a memo addressed to Ryan Seelbach, Presidio Tnist Project Manager dated October 16, 2006 by Cluistma 
Wallace, Trust Historic Compliance Coordinator (Trust, 2006b). 

The Contractor, MACTEC, and tlie Trust oversight team will monitor activities that could affect the 
historic walls or buildings or otlier important Site features during the collective action implementation. 

A subsmface geoaichaeological survey of the Buildmg 207/231 Aiea was perfonned between January 23 
and 27, 2006 according to the Draft Workplan for Subsurface Geoarcheological Surve]/ of the Building 
207/231 Area, Presidio of San Francisco, Cit;^and Count]/ of San Francisco, California (ASC, 2005). 
Results of the survey were presented in the Draft Subsurface Geoarchaeological Survey of the Building 
207/231 Area, Presidio of San Francisco, Cit:;^and County of San Francisco, California (ASC & 
MACTEC, 2006). The goals of the survey were to document the presence or absence of cultural deposits 
exposed in subsurface survey ti^enches, and provide an account of the depositional histoiy of the project 
area. The survey concluded tliat there is low potential that buried archeological remains are present 
within the project area and recommended no further archaeological work at this time. 

The Trust will be working closely with a Trust archaeologist diuing excavation of impacted soil to 
minimize the potential for damaging cultural resources that may be encountered during the work. 
Appendix D (Protocols for Archaeological Artifacts) presents protocols for management of sigmficant 
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archaeological or ciiltiu^al resources discovered during the corrective action implementation have been 
developed as part of the above-referenced survey. 

The Tiiist Project Manager will coordinate with Trust historians and archeologists during excavation and 
if items of potential archeological or historically sensitive importance ai^e found or suspected to be 
present. If potential human remains aie identified, work in tlie vicinity of the discovery will cease and the 
Trust will contact the San Francisco Coroner's Of&ce (SF Coroner). The SF Coroner will investigate and 
remove the remains, if appropriate. 

The following cultural resource protection guidelines specific to individual RUs aie mcorporated into tlie 
accompanying Construction Documents (MACTEC, 2008c). 

• Building 228 (and adjacent Buildings 227, 229, and 201) - No excavation wiL be perfonned in 
the area of Building 228 and the liistoiic wall to the nortii. Protection wiU mclude mstaUation of 
a high visibihty orange construction fence a nnnimum of three feet fiom botii tlie building 
foundation and the south side of tlie historic wall. Oxygen releasing compound mjection 
performed as part of the corrective action for tins area will not occiu' within the separation area 
desrgnated by the constniction fence. The wall and foundation protection will remain m place 
until completion of mjection activrties. 

• BiiUding 230 - As a protection measure, a minimum 3-foot separation will be maintamed from 
the building foundation during asphalt removal, excavation and backfill activities. If 
continuation samplmg indicates over-excavation will extend imder the loading dock, the 
Constniction Manager will consult with the Trust Project Manager regarding excavation metiiods 
and preservation of the loading dock structure. 

• BiiUding 231 Area -The historic walls to tiie south and west of Building 231 willrequiie in- 
place protection pnor to and during Buildmg 23 1 demohtion and excavation of tlie Building 23 1 
RU. Protection will include installation of a lugli visibility orange constniction fence along the 
nortli face of the south wall and tlie western wall adjacent to Halleck Stieet. To tlie extent 
practicable, smgrcal excavation (e.g., wrth shovels or wrtii a small backhoe) will be conducted to 
remove soil rmpacted with COCs above cleanup levels. The wall protection will remain m place 
imtil completion of backfilling and grading activities. In addition, excavation of soil from tiie 
Building 231 RU north of the historic wall wiUnotbe performed wrtiun tlie 5-foot setback fiom 
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the surface and 10-foot setback from tlie bottom of the slope as designated based on the analysis 
presented in Appendix K (Geotechnical Recommendations For Excavation Setbacks). 

3.2.4.3 Natural Resources Protection 

The Site is located in an mdustnal/commercial area of tlie Presidio containii^ primarily buildings, 
associated parking, and paved areas. The majority of the Site (south of tlie noithem edge of the Northern 
Doyle Diive Overpass) is located witliin a freshwater ecological piotection zone. The area of tlie Site 
north of the Northern Doyle Drive Overpass and south of Crissy Marsh is located within a saltwater 
ecological protection zone. It is not anticipated tliat any ecologically sensitive aieas/plants/animals will 
be present. If an animal/plant is discovered in the area that may be of ecological mipoitance, tlie 
Construction Manager will notify the Tnist, and arrange to have one of the Trust's biologists detennine if 
work can contmue or if further measures must be undertaken. 

3.2.4.4 Project Health and Safety 

A Health and Safety Plan (HASP) (also called a Site Safety and Health Plan [SSHP]) will be prepai-ed by 
each contractor or subcontractor for implementing tlieir scope of work. The HASPs will be developed 
following Federal and Califonua Occupational Safety and Health Administiation (Cal OSHA) guidelines 
and other local reqmiements . Contractors will follow tlieir own HASP(s) and will designate an on-site 
Health and Safety Officer to coordinate emergency response actions and describe emergency response 
coordination. 

At a minimum, each HASP will: 

• Piesent a baseHne program for establislung and maintaining a safe working environment during 
the implementation of the corrective action 

• Address the hazards (i.e., job hazard analysis) associated with the soil removal activities 

• If relevant, address tlie leduction of potential hazards for tlie local public (e.g., fugitive dust, 
noise, tiaffic, etc.). 

Site visitois will be lequired to adliere to the Contractor HASP, mcluding restricted site access, log-in 
sheets for visitors, and appropriate personal protection equipment (e.g., haid hats and safety vests). The 
Contiactor and/or Trust oversight team will communicate health and safety requiiements to site visitors as 
part of tlie hazard communication reqmied before entry to the site. 
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3.2.5 Protection of Existing Utilities 

The Contiactor will protect in place the following utilities piesent within each RU dunng excavation: 

• 72-inch storm drain; and 

• Telecommunication lines within the Building 23 1 and 207 RUs. 
The Contiactor will: 

• Identify tlie alignment and depth of utilities to be protected pnoi to constraction by potholing. 

• Perfonn an assessment as to whetlier a utility can be protected in place. If a utility cannot be 
protected in place, the Contiactor will present a plan for removing and replacing tlie section of 
utility impeding constiuction duimg one of the regular' stakeholder meetings for review, and 
approval by the Trust. 

Details for protection of utilities are included in tlie accompanying ConstiTiction Documents. 

3.2.6 Excavation Activities 

This section describes Contiactor requirements for excavation activities associated witli removal of 
impacted soil from each RU, including excavation dewatermg and waste water management, excavated 
soil management and disposal, and potential contingency actions. 

3.2.6.1 Soil Excavation 

The Contiactor will locate excavation areas shown on Figure 2-2A and 2-2B m the field diuing the 
Contiactor's pre-construction topograpluc siu^/ey using stakes, paint and construction tape duimg the 
smvey. Prior to excavation, MACTEC, the Tiiist, and the Contiactor will hold a site survey staking 
review meeting to confirm the marked locations of tiie assumed excavation areas are correct. Surveying 
will be performed by a State of Califoima Licensed Surveyor as described in Section 3.1.9. 

During excavation of impacted soil from the RUs identified in Section 2.1 and shown on Figure 2-2A and 
2-2B, approximately 23,000 cubic yards of soil is estimated to be removed. This volume of soil was 
estimated based on constructability and engineering considerations (e.g., additional soils associated with 
excavation slopmg necessaiy to acliieve removal of all contaminated soils), and is significantiy gieater 
than the estimate presented m the CAP that was based on the mteipreted footprint of m-place cleanup 
level exceedance contours. The total volume to be excavated may differ from these estimates depending 
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on tlie results of excavation soil confiimation sampling of sidewalls and excavation bottoms within each 
RU as described in Appendix 1 (Sampling and Analysis Plan for Corrective Actions). 

During excavation of impacted soil, the Contractor will: 

• Excavate material witliin tlie assumed excavation areas shown on Figures 2-2A and 2-2B. 
Altliough tlie accompanying Construction Documents (MACTEC, 2008c) include excavation 
areas as shown on Figiu^e 2-2A and 2-2B, the Trust in collaboration witli tlie Water Board (and 
with participation from other stakeholders) will deteniiine the actual vertical and horizontal extent 
of the excavations based on confiimation sampling results and the need for over-excavation in 
order to remove soil cleanup level exceedances. Section 2.1.6 and Appendix I (Sampling and 
Analysis Plan for Corrective Actions) describe these piotocols. 

• Remove the backfill mateiial from the geoarchaeological tienches and dispose excavation spoils 
offsite. 

• Remove decommissioned utihties fioni witliui the excavation footpimt. 

• Ensure stability of sidewalls of excavations by mamtainmg safe sidewall slopes. Sidewall slopes 
are presented on Figures 2-2A and 2-2B for plamung purposes. If tlie Confractor deems tlie 
excavation sidewalls to be stable, excavations with steeper sidewall slopes can be implemented, if 
required, to remove COC impacted soils. 

• Support confiimation sampling peifomied by MACTEC by working in otlier paits of tlie Site 
durmg soil confiimation sampling activities m excavated aieas. The Trust will consult witli 
MACTEC and tlie Water Board as described in Sections 4.3 and 4.4, and Appendix I (Sampling 
and Analysis Plan for Corrective Actions), to deteimine the final depths and dimensions of each 
RU excavation based on comparison of confiimation sampling results witii cleanup levels 
described in Table 1-1, as well as field identification of native soil (i.e.. Bay Mud). If excavation 
and confirmation sampling at tiie bottom of the smear zone interface of any petioleum 
hydrocarbon contamination indicates concentiations of COCs in samples exceed cleanup levels, 
the Trust will consult with the Water Board on tiie approach for addressing residual 
contamination present below tiie smear zone. 

• Manage wet conditions at the bottom of the excavation due to groundwater seepage by using 
natural sand. The Contiactoi may elect to place sand within the bottoms of RU excavations 
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requiring entry of Contractor equipment, to improve equipment mobility in accordance with the 
accompanying Construction Document criteria (MACTEC, 2008c). Trust-approved material will 
be sampled and tested prior to use in accordance wrtli Constraction Document crrteria for 
backfill. 

• Prepare and implement a Dewatermg Plan as required by the Constniction Dociunents m 
accordance wrtli guidelnies outlined in Appendrx C (Dewatering Flan), because it rs anticipated 
that groundwater will be encountered during excavation activitres and will contumaUy be seeping 
into tiie excavations during construction. 

• Protect utilities in place (e.g., 72-inch storm di^ain and telecommunrcation lines, etc.) and repair 
any damage to utilities that may occur during constniction activities. 

• Profile waste m accordance with offsite disposal facrlity requirements, including filling out and 
submrtting manrfests and backup materials (such as certified test results and sampling metiiods) 
to the Trust for revrew. 

• Detennine tiie method of offsite disposal based on waste profile results. The Contiactor will 
determme disposal options in consultation wrtii tlie Trust. 

• Surface-clean trucks tiansportmg debris offsite for disposal before leaving the site using dry 
methods (such as a broom). No wet wasliing of tires is anticipated. 

• Cover tiuck loads fi^oin tiie point of depaitiue at tiie site to tlie disposal landfill. It is unacceptable 
for waste or potentially contaminated material to be tiacked by tiuck tires offsite. The Contiactor 
will be responsible to keep the streets clean. If the Contiactor does not clean the stieets in a 
timely manner, the Trust reserves the right to clean stieets of waste caused by trucks leavrr^ the 
site and brll the Contiactor for the cost of street cleaning. 

3.2.6.2 Excavation Dewatering 

Dewatering may be reqmred during excavation activities. The Contiactor will prepare a Groiuidwater 
Dewatering Plan according to tiie accompanying Construction Docimients (MACTEC , 2008c) for Trust 
approval. Dewatering wrll include sm^face water, groundwater and water associated with tidal influence, 
seawater and storm water leaking ftom the 72-mch storm dram traversing the Bmlding 23 1 RU. Tlie 
Contiactor will pump water fiom tiie excavations using tiash pumps into lugli volume storage tanks used 
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to store pumped water; the tanks will be outfitted with baffles to filter sediments (see Figure 1-2 for 
location of tanks). 

The Contiactoi's dewatering plan should control surface water and groundwater flowing toward oi into 
the excavation to prevent tlie slouglung of tlie excavation sidewalls and/or slopes and to elinnnate 
interference with tlie orderly progress of excavation. 

Altiiough not anticipated based on site mvestigation data, if hydiocaibon 'fi.ee product' is encoiuitered 
durmg excavation, the Contractor will use absorbent pads and/or booms to remove free product floating 
on the groiuidwater surface prior to diverting or piunping tiie water into an onsite storage tank(s). Tlie 
absorbent pads and/or booms will be stored in drums and disposed of as hazardous waste. If large 
volumes of fiee pioduct are encountered, a vacuum truck will be used to vacuum up the fioating product 
prior to dewatering, sampling an offsite disposal at a pennitted facility. 

PCB ContaininQ Groundwater DischarQe As discussed in Section 3.2.1, wliile excavating at the fomier 
Building 231 RU, tiie Contiactor will commence excavation in tlie soutiieastem portion of Building 231, 
where PCB above reporting limits have been detected in gioundwatei. If PCB concentiations exceed 1.5 
ppb, water will be discharged m accordance witii Section 13285 of Volume II, Construction Documents. 
Otherwise, it wrU be handled as outlined below. 

Discharge of Remainder of Groundwater : The Contiactor will coordinate with the Trust's utility 
department regai^ding discharge of water generated during dewatering activities to the sanitary sewer. 
MACTEC will collect water samples to be analyzed in accordance with the Trust's industrial wastewater 
permit issued by the City of San Francisco Publicly Owned Treatinent Works (POTW) to detennine if the 
water meets discharge requiiements . If the collected water does not meet POTW dischai^ge requirements 
(e.g., water wrtli fi:ee product), the Contractor will either tieat the water until POTW dischar^ge 
requirements are met, or tiansport and dispose of tlie water at a Trust approved off-srte facilrty. Under no 
circumstances will collected water be diverted or drscharged to tlie Crissy Marsh or tiie storm di^ain 
system. If the sanitary sewer system does not have the capacity to handle additional collected water due 
to heavy rains, tlie Contiactor will be prepared to dispose of the wastewater off-site at a Trust-approved 
off-site disposal facility upon diiection. 

3.2.6.3 Soil Confirmation Sampling 

MACTEC will collect soil continuation samples fiom excavated areas to document that soil remaining in 
the excavation does not exceed cleanup levels identified in Table 1-1. The confinnation soil sampling 
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strategy including procedmes, frequency, methods, sample identification and labeling. Quality 
Assurance/Qnality Contiol (QA/QC), analyses, and data management will be in accordance witli the 
Presidio-wide Qualit]/ Assurance Project Plan (Presidio-Wide QAPP; Tetra Tech, 2001). As excavation 
is completed in a soil RU, tiie Contiactor will survey the RU excavations and immediate surrounding 
areas by placing stakes/markers along a 25 foot by 25 foot grid as described in Appendix I (Samplnig and 
Analysis Plan foi Conective Actions) and shown on Figm^e I-l . The puipose of the sm"vey is to provide 
accurate field soil sample locations/excavation dimensions. MACTEC will conduct the confinnafion 
sampHng at an excavated RU while the Excavation Contiactoi perfonns work in other areas of tlie Site or 
proceeds to next soil RU for excavation. 

Additional excavation ("over-excavation") may be required based on the results of soil confirmation 
saiupling. The Trust will coordinate witli tlie Water Board regardmg the excavation progress, results of 
continuation samples, and recommendations to over-excavate by holding weekly meetings, or more 
fi^equent meetings as needed (See Section 4.4). Confirmation soil sampling and analysis procedures are 
described below. 

Confirmation Soil Sampling Frequency: 

Soil samples will be collected from the excavation "bottom" and along the "sidewalls." Bottom sampling 
will be based on the estimated size of the excavation with a miuimimi of one sample per 625 square feet 
(sf) (25 feet by 25 feet). Sidewalls will be sampled at tlie midpoint of tiie height of the sidewall (usmg 
best professional judgment for biasing sample location to any visible stained soil layers) eveiy 25 feet of 
its lateral extent oi to obtain at least one sample per excavation sidewall. The actiial physical dimensions 
of the excavation will determine tiie number of bottom and sidewall samples collected. At least one 
bottom and four sidewall samples will be collected from each excavation. 

ConfiiTnation Soil Sampling Methods: 

ConfiiTnation soil samples will be collected in accordance witii tlie Fresidio-Wide QAPP, specifically 
SOP No. 001 (Tetra Tech, 2001). Soil samples to be analyzed for non- volatile compoimds will be 
collected in clean brass, stainless steel, or butyrate sleeves, covered with Teflon® sheets and plastic end 
caps, and labeled. Liners will be driven into the sidewall or bottom of each excavation, or into a backlioe 
bucket containing soil from the target sample location. Samples collected for VOCs will be collected m 
Encore samplers. For Encore samples, a hand sampler will be driven next to the location of the tube 
sample. If the soil is composed of pieces of debus, gravel, or very coarse sand that contains void spaces 
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or if rock clasts or debris fragments are larger than the diameter of the Encore sampler, the Encore 
sampler will not be used and soil samples collected for VOCs analysis will be collected in the stainless 
steel tube. Samples will be stored m an ice-cooled chest for transportation to a state certified laboratory 
under cham-of-custody protocols. Each ice-cooled chest will maintain a sample tempeiature of 4°Celsius 
(C; ±2''C). If sample analysis is to be delayed or put on hold, the Encore samples will be frozen in the 
laboratory to prevent the possible loss of VOCs before analysis. 

Sample Idenfrflcation and Labehng: 

A sample label will be attached to each sample containei. The label will be completed in indehble ink 
with the project name and Site number, a luiique identification numbei, date and time collected, initials of 
the sampler, and analyses required. Prior to initiation of sampling, MACTEC will piepare a sampling and 
analysis plan, which includes sample IDs for approval by tiie Trust's database manager. Continuation 
sample identification will be conducted in accordance witii tlie Presidio- Wide QAPP. Confmuation 
samples will be identified as follows; 

• Site (Building/Location) number (e.g., 230), 

• Sample type (e.g., EX=excavation), 

• Sequence muuber (e.g., 301, 302, 303,...) for confirmation samples, and 

• Depth in feet below ground surface (e.g., 4.5). 

For example, the 4tii confiimation soil sample, collected at 6 feet bgs will be labeled as 230EX304[6]. 
Prior to commencement of sampling activities, the Construction Manager and Engineering Contiactor 
(MACTEC) will contact the Trust Environmental Database Managei to confinn that soil sample 
identification numbers utilized duiing the coiTective action uuplementation are umque to the Presidio. 

Quality Assmance/Quatity Contiol (QA/QC) Samples: 
The following QA/QC samples will be collected: 

• E quipment Rinsate Samples Equipment rmsate blanks (RBs) will be collected daily by nuuimg 
distilled water over each sampling device used. However, tiie total muuber collected will not 
exceed 10 peicent of the total munber of primary samples. Per tiie Presidio-Wide QAPP, 
equipment rinsate blank identifrcation will be derived by combining tiie following symbols: the 
identifrcation numbei of tiie sample collected before the blank, tiie identifiei "RB", and a 
shortened identification of the sample collected after the blank (e.g., a rinsate blank collected 
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after location collected after locatron 230EX301 and before 230EX302 would have a designation 
of230EX301RB302). 

• Field Duplicate Samples. Per the Presidio-Wide QAPP, field duplicate samples will be collected 
at a frequency of one for every 10 samples of tlie sample matrix. Field duplicate samples will be 
labeled DUP plus the date (i.e., DUP100806 would represent a duplicate sample collected on 
October 8, 2006). If more then one field duplicate is collected on the same date, a suffix (i.e., "- 
1" or "-2") will be used to maintain luuque sample identification numbers. The dupHcate sample 
will be collected adjacent to tlie piimary sample. The top of each sampling sleeve wiL be marked 
in the field and the laboiatoiy will be instiucted to sample fiom the top of the sampling sleeves. 

• Matrix Spike/Matnx Spike Duplicate (MS/MSD) Samples Per tlie Fresidio-Wide QAPP, 
MS/MSD samples will be identified using the primary field sample location identification plus 
"MS" or "MSD" (i.e., 230EX301MS or 230EX301MSD). One MS/MSD sample will be 
collected per every 20 samples of the same matrix. 

Sample IDs to be used for other types of samples to be collected during the corrective action activities is 
presented in Appendix I. 

Chain-of-Custody Records: 

Chain-of-custody records provide an accurate written record tliat ti^acks the possession of individual 
samples from tlie time of collection in the field luitil they are accepted at tlie laboratory. Tlie chain-of- 
custody record also will be used to dociunent the samples collected and the analysis requested. The 
Constiiiction Manager and Engineering Contiactor will record the following information on the chain-of- 
custody record: Project name andnmnber; name and signature of sampler; destination of samples 
(laboratory name); sample identification munber; sample location, description, and depth (where 
applicable), date and time of collection; number and type of containers filled; analysis requested, 
preservatives used (if appHcable); filtering (if applicable); signature ofindrvrduals involved in custody 
fransfer (including tiie date and time of tiansfer); laboratory purchase order munber; air bill munber (if 
applicable), and relevant remarks related to sample analysis (such as samples selected for MS/MSD 
analysis). 

Per the Presidio-Wide QAPP requiiements, a copy of tlie chain-of-custody record will be delivered to tiie 
Trust Project Manager as soon as possible after sampling. An example chain-of-custody record is 
included in Appendix G (Example Field Fonns). 
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Confiimation Soil Sampling Dociunentation: 

Confinnation sample locations will be sketched m the field notes. Confinnation sample locations that 
meet cleaimp levels will be accm^ately mapped with the limits of the excavation. Soil confinnation 
sample locations will be surveyed in the field. 

For aU samples collected at the Site, sample tracking documents will be prepared so that cham-of-custody 
records can be maintained and sample disposition can be controlled. Sample identification docimients 
will include a Daily Field Log, a sample label, and chain-of-custody records. The Construction Manager 
and Engineeimg Conhactor (MACTEC) will prepare these records during each sampling activity. 
Section 4.1 descnbes the content of tlie Daily Field Log that will be prepared specific to the project, and a 
chain-of-custody record is included in Appendix G (Example Field Forms). 

Confinnation Soil Sampling Analysis: 

All confiimation samples will be analyzed for one or more of tiie following COCs identified for each of 
the Soil RUs described in Appendix I (Sampling and Analysis Plan for Collective Actions) 

• PAHs by Environmental Protection Agency (EPA) Method 8270-SIM, 

• TPH as gasoline, diesel, and fiiel oil by EPA Metliod 8015 modified and EPA Method 3630A - 
Silica Gel Cleamip, 

• BTEX/MTBE by EPA Metiiod 8015/8021; 

• Pesticides and PCBs by EPA Methods 8081 and 8082; and 

• Metals (e.g., arsenic, cadmium, chromium, copper, lead, mckel, zinc) (EPA 6000-7000 series). 

The goal of the confirmation sampling is to demonstiate removal of soil contamination associated with 
petiol emu -related releases. As descnbed above in Section 2.1.6, portions of the soil RUs may not be 
over-excavated to meet cleanup levels due to physical stnictiues or the adjacent Fill Site 6B. Therefore, 
confiimation sampling of excavation bottoms and/or sidewalls in any aieas that do not achieve cleanup 
levels will be conducted to provide a record of potentially remaining contamination. 

Data Vahdation and Data Management: 

MACTEC will obtain analytical data directiy fiom the laboratoiy and will perfoim a cursory review of the 
chemical data (EPA Level II vahdation) and QA/QC data prior to consulting witii tiie Trust and agencies 
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regarding the need to continue excavation or begin backfilling. Tlie purpose of the cursory review is to 
identity any significant QC failures or elevated detection limits that would affect decisions regarding 
whetlier the data are sufficient to show that COCs are not present in confinnation soil samples at 
concenti^ations greater than cleaimp levels. Preliminary analytical data will be screened against cleanup 
levels and cleanup level exceedances identified. Tables of preliminary data will be prepared and 
presented in regular stakeholder meetmgs described in Section 4.4. 

Level III and Level IV data validation will be perfonned after hard copies of the raw data packages are 
received fiom tlie laboratoiy. Validation will be performed and qualifiers will be applied to analytical 
results in accordance witli the Presidio-Wide QAPP, US Enviromnental Protection Agency Contiact 
Laboratory Program National Fiuictional Guidehnes for Organic Data Review, and US Enviromnental 
Protection Agency Contiact Laboratory Program National Fiuictional Guidelines for Inorgamc Data 
Review. The results of the Level III and Level IV data validation will be presented in the Construction 
Completion Report. 

Pertinent chain of custody information and analytical data (obtained electionically fiom tiie laboratoiy) 
will be loaded into MACTEC's database and tiie Presidio's data base. Survey data (northing and easting 
coordmates) for tlie confirmation samples and data validation qualifiers wiU also be loaded mto both data 
bases. Database reports of Level III validated analytical data will be generated from MACTEC's database 
for presentation in the Conshnction Completion Report. 

3.2.6.4 Building 230 HydroPunch Sampling 

MACTEC will collect groiuidwater samples fiom the intermediate sand underlying tlie Bay Mud 
following completion of excavation and prior to backfilln^ the Building 230 RU. Two borings will be 
drilled, one at tiie northern limit, and one at tiie soutiiem limit of the excavation prior to backfilling, and 
one HydioPunch sample will be collected fiom each boring; the samples will be analyzed for the COCs 
listed in Table I-l for RU-specific soil COCs (see Figure 2-2B for locations). If adjushnents to the 
locations are warranted, the rationale for tiie adjustments and tlie adjusted locations will be presented to 
the Water Board for approval at a stakeholder meeting. 

If COC concentiations are reported above cleanup levels in these samples, tiie Trust in consultation with 
the Water Board, will collect additional samples fiom the intennediate sands. 



3-30 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Work Plan.doc-P residio 

3.2.6.5 Stockpile Management and Profiling 

Figure 1-2 depicts the location of the stockpile staging area. The Contractor wiL manage the stockpiles in 
accordance witli Section 3.1.8. 

For profiling, the Contractor wiU: 

• Profile soil for disposal as described below: 

• The Trust will provide the Contractor soil analytical data fiom excavation confirmation 
samples, 

• The Contiactor will collect additional samples fiom stockpiles as required by the landfill to 
profile tiie soil for disposal with each soil sample uniquely identified in accordance with 
Trust sample designation guidelines; 

• Chemicals of concern (COCs) and associated analytical metiiods identified in one or more of 
the RUs mclude tlie following: 

• Total petioleum hydrocarbon as gasoline (TPHg) by EPA Method 8015 modified; 

• Total petroleum hydrocarbon as diesel (TPHd) and total petioleum hydrocarbon as fuel 
oil (TPHfo) by EPA Metiiod 8015 modified, prepared witii Silica Gel Cleanup, 

EPA Method 3630A; 

• BTEX/MTBE by EPA Metiiod 8015/8021; 

• PAHs by EPA Metiiod 8310 or 8270-SIM, 

• Pesticides and PCBs by EPA Methods 8081 and 8082; and 

• Metals (e.g., arsenic, cadmium, chromium, copper, lead, mckel, zinc) (EPA 6000-7000 
series). 

• Detennine tiie location/metliod of disposal based on waste profile results and approval fiom the 
Trust. All material will be disposed or recycled offsite. 

• Recyclable materials transported offsite will be surface-cleaned using dry methods (such as a 
broom), and transported and disposed of offsite as appropriate. 
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• Submit completed manifests profiles and backup materials (e.g., test results and samplmg 
method) to the Trust for review and srgnature at least five days prior to scheduled loading for 
offsite disposal. 

Alternatively, tiie Contractor may choose to pre-profile the soils within tiie plamied excavation areas to 
allow for direct loading onto haul tnicks. 

3.2.6.6 Soil Off Hauling 

The actual volume of soil transported and disposed of offsite will depend on the amount of soil excavated 
and the results of confinnation samplmg. Approximately 23,000 cubrc yards of material is estimated to 
be excavated and will require disposal fiom tlie four RUs. 

The Contiactor may elect to mix soil fi^om all or some of the RUs for disposal or dispose of mdividual RU 
soil separately provrded disposal facility waste profile requuements are met. All material will be 
disposed or recycled offsite at a Trust approved disposal facihty. 

The Contiactor will evaluate drsposal options at Class 1, 2, or 3 landfills by assessing tiie mixtiire of 
contaminants and assocrated concentiations measured in the excavated soil. The excavated soil is 
anticipated to be acceptable at a Class 2 or 3 landfill, no Class 1 material rs anticrpated based on previous 
site characterrzation data. 

After soil profiling is completed and the Trust approves a drsposal facility, tiie Contractor will load soil 
into trucks operated by a licensed. Department of Transportation (DOT)-approved tiansportation 
contiactor who will transport tlie material under a non-hazardous bill of lading or hazardous waste 
manifest (wluchever is appropriate) duectiy to tiie disposal facihty. The disposal facihty will provrde a 
certificate of receipt for each load of material as well as a weight recerpt. Hauled materials will be fiilly 
covered during tiansport. The Contractor will provide the Trust copies of the certificates of receipt 
weekly, which will be documented m tlie Constiuction Completion Report. 

Proposed truck haul routes are shown on Frgure B-1 of Appendix B (Tnick Haul Routes Plan), and are 
summarized as follows. 

Truck Entrance 

• Enter the Presidio tiuough tiie Gorgas Gate or Richardson Shp Ramp 

• Follow Gorgas Avenue or Richaidson Avenue respectively to the Site 
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• Tiim right on Marshall Street and proceed to the staging area at the comer of Marshall and Mason 

• Enter site through gate on a temporary construction fence along Marshall Sti^eet 
Truck Exit 

• Loaded trucks will exit the Site east on Gorgas Avenue 

• Turn north on Marshall street 

• Turn east on Mason Stieet 

• Turn soutli on Marina Boulevard 

• Turn west on Doyle Drive to Highway 101 to offsite disposal facihties. 

Alternatively, tlie tracks can exit the Site from Gorgas Avenue gate using tlie Bay Bridge (eastboiuid) 
outbound routes. 

3.2.6.7 Contingency Actions 

Although not expected, the following contingency actions have been developed to minimize disruptions 
in the event they should occur. 

USTs and Associated Piping: If excavation uncoveis a pieviously unidentified UST and/or associated 
piping, tlie Trust will comply witli applicable State and local regulations for UST and/or associated piping 
removal. The Contiactor will stop work in the area and notify the Trust and Constniction Manager, but 
may continue woik in other unaffected poitions of tiie Site as appropriate. The Tmst will obtain the 
appropriate removal peimit fiom the County and/or hire an appropriate contiactor to remove the UST 
and/or associated piping, and associated petioleum hydrocarbon-mipacted material, under City and 
County of San Francisco Department of Public Healtii and San Francisco Fire Department oversight in 
accoidance witii standard procedures at tlie Presidio. The Contiactor will resume work in the area upon 
authorization fiom the Trast. 

Pipelines : In the event that excavation uncoveis an unanticipated underground utility pipe, tiie Contiactor 
will detennine if the line is active or inactive. If the line is an active utihty, the Contiactor will attempt to 
support die utility dmuig tlie excavation activities and maintain its integrity. If the tine is deteimined to 
be inactive, the Contiactor will remove the pipeline. If the pipeline is identified as a conduit foi 
petioleum hydiocarbons associated with a UST or if contamination is identified by staining, odor, and/or 
organic vapor measurement (OVM) readings, tiie Contiactor will remove as much of tiie pipe as possible 
as directed by the Trust. 
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Dnuns or Othei Containers: In tlie event tliat excavation uncovers drums or other containers containing 
liquids, tlie Contractor will stop work in the area and contact the Tnist and Constniction Manager, but 
may continue work in otlier unaffected portions of tlie Site as appropriate. If encoiuitered, the Trust or its 
contractor will handle tlie drmiis or containers in accordance witli tlie Site-specific HASP and applicable 
laws and regulations and will sample theu contents. Tlie Tiiist will coordinate removal and disposal of 
the diTim or otlier containers. 

If the drums or other containers are found to not have contained a hazaidous material, tlie Trust will direct 
the Contractor to remove the drums in accordance with standard procedures at the Piesidio. Drums or 
otlier containers removed fiom the Site wiU be placed m lab-packs, overfill dnun, or other suitable 
containers for transportation and off-site disposal if necessary. 

If file diiims or containers contain hazardous materials, the Tnist will coordinate their disposal witii tiie 
Contiactor. 

Asbestos-Containing Materials: Witii tiie exception of some constinction materials that may be present in 
Building 231 that will be demoHshed prior to excavation, the presence of asbestos containing materials 
(ACMs) IS considered imHkely at the Site. In the event that ACMs are encountered during excavation, the 
Contiactor will stop work in the area and contact tiie Tnist and Construction Manager, but may continue 
work in other unaffected portions of the Site as appropriate. ACM will be handled m accordance witii tiie 
Site-specific HASP and all applicable laws and regulations, as well as any applicable requirements of the 
Presidio's Asbestos Operation and Maintenance Program (HES, 2000). The Trust will coordinate 
removal of tlie ACM with an appropriate enviromnental in accordance witii tlie Presidio's Asbestos 
Opeiation and Maintenance Program. 

Unexploded Ordnance: It is luiHkely that any unexploded ordnance (UXO) will be found within, or in the 
vicinity of tiie Site. However, UXO has been discovered in other unexpected locations within the 
Piesidio. Therefore, construction crews will be advised of tlus possibility, and guidelines for recognizing 
UXO will be attached to the project-specific Healtii and Safety Plan. Tliese guidelines wiU be consistent 
with tlie NPS Golden Gate National Recreation Area (GGNRA) SOPs regaiding potential UXO discoveiy 
procedures (GGNRA, 2004). 

If UXO is discovered during the course of the work, the Contiactor will cease work in the affected area, 
remove personnel fiom the affected area, and contact the Trust and Construction Manager, who in turn 
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will coordinate a response witli Park Dispatch and all otlier interested parties. The Contractor wiU resume 
work only upon authorization from the Trust Project Manager. 

3.2.7 Excavation Record Survey 

After the Trust approves excavation completion and pnoi to backfilling, the Contractor wiU peifonn an 
excavation record survey for each RU. The survey will include: 

• RU excavation elevations at the toe of tlie excavations and at the top of the excavations; 

• Lateral extent of excavation; 

• Lines and levels of exposed utilities during excavation; 

• Limits of LUCs (see Section 01720, Field Surveys and Controls) within each RU. 

• Lines and levels of subsurface stmctures (e.g., utihties, etc.) encountered duiing (1) demohtion of 
Building 23 1 and the above-groiuid soil vapor extiaction (S VE) system equipment adjacent to tiie 
building; and (2) excavation activities (including below-ground piping associated with tiie SVE 
system that will be removed diuing excavation). 

The survey will be based on the same horizontal and vertical contiol datums described under Section 
3.1.9 used durmg the pre-constiuction site survey. The Contiactor will use tiiis siuvey to calculate the 
vohmie of soil excavated from each RU. 

3.2.8 Backfilling and Grading 

This section describes backfill and grading procedmes and requirements; detailed Contiactor 
specifications are provided m the accompanying Constinction Documents (MACTEC, 2008c). 

3.2.8.1 Backfill Material Specifications 

Import Fill for Soil RU Backfill: After the excavation survey is completed and upon Trust approval 
(witli participation from the stakeholders), tiie Contiactor will backfill the excavations with natiiral sand. 
This material will be used to backfill to final grade as follows: 

1. Bmlding 231 RU, soutii of Gorgas Avenue (excluding tiie areas where the asphaltic concrete hail 
is to be conshucted). 
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2. Building 207 RU to tlie north of Noiih Doyle Dnve; and 

3. Building 38 RU portion to the nortli of North Doyle Drive. 

The mateiial will also be used to backfill to the bottom of the Class II aggregate base to be placed below 
asphalt pavement in areas, which are to be restored to paved finish surface at: 

1. Building 230 RU; 

2. Gorgas Avenue (depending on tlie results of the Tnist imtiating discussions with Caltians to 
potentially defer its removal) and HaUeck Street sections of Building 23 1 RU; 

3. Building 208 RU; and 

4. Building 38 RU portion to the south of North Doyle Drive. 

Piior to using tiie import fill for backfiUing: 

• The Contiactor will identify sand and smaller sized fi^actions import fill sources (see Section 
02300, Part 2 Products, Paragraph 2.01A and referenced Attacliment 2 of Vohune II, Teclinical 
Specifications for grain size specifications). 

• Before import fill is brought to tiie Site, on behalf of tlie Tnist, MACTEC will collect potential 
import fill material samples for laboratory analysis; the Contiactor will submit an import fill 
certification fonn to docmnent the physical (sieve analysis) data for the Water Board to review 
and approve (with participation fi^om the stakeholders). 

• The Tnist will select an analytical siute consistent with DTSC Infonnation Advisory Clean 
Imported Fill Material (D TSC, 2001 ) and Water Board Order No. R2-2003-0080, and provide 
gmdance regarding sample collection and QA/QC procedures m accordance with the Presidio- 
Wide QAPP (Tetra Tech, 2001). The Contiactor is responsible for collecting the samples and 
submitting tliem for analysis. 

• On behalf of tlie Tnist, MACTEC will submit samples for analysis at a minimum for TPHg, 
TPHfo, TPHd, and BTEX using EPA Test Metliod 8015 and Titie 22 metals using EPA Test 
Metliod 60 IOC and EPA Test Method 7471 A for inercuiy. If the proposed backfill material is 
fi^om an agricultuial souice, samples will also be analyzed for pesticides and herbicides by EPA 
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Metliods 8081 A, 8141 A, and 8151 A. Additional analyses maybe required based on the source of 
the imported backfill material. 

MACTEC will compare chemical concentiations detected in samples of potential backfill to the Site soil 
cleanup levels and requirements for backfill material specified in tlie Water Board Order No. R2-2003- 
0080. The TiTist will not accept soil with chemical concentiations above soil cleanup levels or tliat does 
not meet the requirements of the Water Board Order No. R2-2003-0080 or DTSC guidelines as backfill 
material. The Tnist in collaboration with NFS will approve material properties of tiie backfill material 
prior to its use. 

The following compaction criteria will apply for the various types of backfill proposed for use on site: 



Type of BackfUl 


Soil Type 


Compaction Criteria 


Backfill to Fmal Siu^face - 
Building 231 RU (Except 
Gorgas Avenue), Landscape 
Portions of Building 38 RU 
and 207 RU 


Natural S and 


No Compactive Effort 


Backfill to Bottom of 
Subgrade - Gorgas Avenue 
and Parking Lot Portions of 
Building 38 RU, Building 230 
RU, and Building 207 RU 


Natural S and 


90% Minimum, 1 test for each 
8-inch loose lift, 100 square 
yards 


Utility Trench to Siuface - 
Building 231 RU (Except 
Gorgas Avenue), Landscape 
Portions of Building 38 RU 
and 207 RU 


Natural Sand 


90% Minimum, 1 test for each 
8-inch loose tift, 100 foot of 
Trench 


Utility Trench to Bottom of 
Subgrade - Gorgas Avenue 
and Parking Lot Portions of 
Building 38 RU, Biulding 230 
RU, and Biulding 207 RU 


NatuialSand 


90% Mmiinum, 1 test for each 
8-inch loose tift, 100 foot of 
Trench 


Subgrade Below Pavement 


Class 11 - Aggregate Base 


95% Minimum, 1 test foi 8- 
inch loose lift, 100 square 
yards 
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3.2.8.2 Final Site Restoration of tine RUs 

BuiMiK} 230 RV, BuiMiiQ 207 RU, andBuildinQ 38 RV Portion to the South of Northern Doyle Drive 
Overpass: The Contractor will backfill and grade the surface to match adjacent grades and pre- 
constiuction contours, allowing for pavement replacement. Replacement pavement will match pre- 
construction drainage patterns. 

Buildina 207 RV and BuildinQ 38 RU Portion to the North of Northern Doyle Drive Overpass : The 

Contractor will backfill and grade the surface to match adjacent grades and pre-constniction contours, 
allowing for seeding with Dwarf Tall Fescue grass seed (see Section 02481, Seeding, Volume II, 
Technical Specifications. Final grades and surface finish will be restored to match pre-constiiiction 
di^ainage patterns. 

BuildinQ 231 RU to the South of Goroas Avenue : The Trust, NFS, and tiieir resource groups will restore 

a portion of the Site in a manner that would visually serve to accHmate the pubHc to the appearance of a 
restored below-grade wetiands. Therefore, the Bmlding 23 1 RU will be partially backfilled and rough 
graded to provide a suitable planting area for willows or a similar type of plant. 

Building 231 RU backfill will be giaded witiimmunal slope (approximately 0.5 percent) to facilitate 
maximum storm water infiltiation tiuough tiie sand backfill material, ntininnze erosion, and provide a 
suitable surface for tiie Tmst to implement their post-conshTiction site use as a Propagule Planting Area 
(see Section 3.3.3). Drainage will be piovided tiuough tlie mstallation of a drain inlet and a stoim di^ain 
pipe that discharges groundwater that may rise above the final grade (in late wmter and early spiing based 
on historic groundwater elevation data) and stoim water to an existing 72-mch stonn diam tliat tiaverses 
through the Building 231 RU. However, prior to discharging surface expression ofgioimdwater to the 
storm drain, MACTEC will collect one surface water sample (and one duplicate sample; if and when 
surface expression of groundwater is observed) and test tlie sample for tlie RU-specific COCs (see 
Section 1-4.3 of Appendix I for fiill list). The samples will be collected using a bailer in accordance with 
the Trust's Standard Operating Procedure (SOP)-007-Surface Water SampHng. 

Figure 2-1 illustiates historical high groiuidwater elevation data for the shallow groiuidwater monrtormg 
zone within the Building 23 1 Area, and shows mterpolated high groundwater elevations (for reference 
purposes) in parts of the RU where there are no monitoring wells. The proposed final grade for the 
Building 231 RU is shown on Figm^e 3-3 and cross sections through tlie Biulding 231 RU are shown on 
Figure 3-3. The cross-sectional vrew is presented on Figure 3-4 (see Appendix J for design basis. 
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assumptions, and calculations). Note, however, that until tlie decision of whether or not the surface 
expression of groundwater can be dischaiged to tlie storm drain is made, the drain inlet will be raised to 
the liistoiic high groundwater elevation to prevent discharge into tlie stonn drain system. If COC levels 
are below cleanup levels, then the dram mlet will be lowered to grades depicted on Figure 3-3 . 
Otherwise, tlie RU will be backfilled to the lustoric high groundwater elevation. 

Storm water run-on into this area will be limited tluough the constiTiction of curbs along Halleck Street 
(along tlie western boundary) and Gorgas Avenue (along the Northern Boundary). The existing Building 

230 limits the stonn run-on from the east, and the Iristonc wall between Bmldmg 228 and the Building 

23 1 RU aiea limits the storm water run-on from the soutli. 

Gorgas Avenue Portion of Building 231 RU : Although plans aie included herein for excavation of tlie 
section of Gorgas Avenue widun tlus RU dming the planned coiTcctive actions, tlie TiTist also plans to 
initiate consultation witli Calfrans regarding deferral of excavation under Gorgas Avenue until the 
eventual Doyle Drive leplacement project constniction. A LUC will be miplemented for the portions of 
the RU where the corrective actions are defened until excavation is performed during tlie eventual Doyle 
Drive replacement project constniction. If Gorgas Avenue is removed and soil is excavated from this 
portion of the RU, the Contiactor will replace tlie existing 36-foot wide section of Gorgas Avenue within 
the RU witii a 28-foot wide two-way road, a six-inch high concrete curb, and a five foot wide raised 
pedestnan tiail after excavation activities are complete. The Contiactoi will build a pedestrian frail along 
the southern edge of the Gorgas Avenue replacement section from Halleck Sfreet and extend it around the 
perimeter of the Buildmg 23 1 . New crosswalk striping will be painted where the pedeshian frails meet 
Halleck Sfreet to tlie west and Marshall to the west (Figure 3-3). 

3.2,9 Utility Replacement 

The Contiactor will replace utilities removed and/or damaged during excavation in accordance with tiie 
standards identified in tiie accompanymg Construction Documents (MACTEC, 2008c). The utihties tiiat 
will be replaced following completion of excavation are: 

• Water line on Gorgas Avenue to tiie north west of Building 230 and serving Building 230, located 
witiiin tlie Building 231 RU; 

• Salutary sewer line through the Building 23 1 RU; and 
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• Storm drain inlet and line to the existing 72-inch storm drain in the Building 231 RU to provide 
ongoing drainage of the Propagiile Growu^ Area (see Section 3.2.8.2). 

• Inigation hnes m the Building 207 RU. 

Other utilities, if damaged during construction, will be replaced by tlie Contractor in accordance witli the 
Trust and NPS requirements. MACTEC will develop the specifications for this work, if required, in 
consultation with the Trust and the NPS. 

3.3 Post-Construction Activities 

This section identifies general corrective action post-constiTiction activities and sequencing: 

Contiactor demobilization 

Post-Construction Contractor Submittals 

Building 231 RU Planting (by Tmst) 

Post-Conshnction Groundwater Monitoring (by T&R) 

Post-ConshTiction Erosion Contiol Monitoring (by MACTEC) 

In Situ Soil Continuation Sampling at the historic wall mterface (in the northern portion of the 
Building 228 RU and soutiiem poition of tiie Buildmg 231 RU) (by MACTEC). 

3.3.1 Contractor Demobilization 

Following completion of construction activities, the Contiactor will demobihze fiom tlie Site. Final 
inspection will be conducted by MACTEC, the Trust, and the NPS in accordance with Piesidio 
programmatic agreements. 

Prior to demobilization, the Contractor will: 

• Remove all temporary structures (e.g., sanitary facilities, office tiailers, etc.); 

• Place post-constiuction erosion contiol measures in areas backfilled with import fill to grade in 
areas without an AC pavement surface finish. 



3-40 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Work Plan.doc-P residio 

3.3.2 Post-Construction Contractor Submittals 

The Contiactor will submit all post-constiiiction submittals within 30 days of completion of work. These 
submittals mclude the following: 

1 . Excavation record topographic survey 

2. Fmal grade sui"vey 

3. Lines and levels of new utilities installed foUowmg excavation 

4. Locations of exposed underground utilities and structures 

5. As Built Plans, documenting any field changes fiom the Constniction Drawmgs mcluded in the 
accompanying Constniction Documents (MACTEC, 2008c) 

6. Geotecluucal test reports confirming compliance witli compaction criteria. 

3.3.3 Building 231 RU Planting 

Following tlie restoration of the Building 231 RU (boiuided by Gorgas Avenue to tlie noi1h, Buildmg 230 
to the east, tlie lustoric wall to tlie south, and Halleck Street to the west) to tlie grades shown on Figure 
3-3, the Trust will plant willow plants and/or otlier suitable vegetation. The proposed name for this area 
is the "Propagule Growing Area". 

3.3.4 Post-Construction Erosion Control Monitoring 

Following the completion of backfilling, grading, and restoration activities, the straw wattles placed 
aroimd the drain inlets in paved areas will be removed. In unpaved areas (i.e.. Building 271 RU, Building 
38 RU to the north of North Doyle Drive, and Buildmg 231 RU to the South of Gorgas Avenue and West 
of Halleck Street), surface erosion control measures will be deployed imtil vegetation gets substantially 
established. The erosion control measures to be placed may include one or more of the foUowmg: 

1 . Loose straw mulch in tlie backfilled unpaved areas 

2. Straw watdes aroimd tlie backfilled unpaved areas to prevent storm water runoff fiom entering 
excavations 

3. Biodegiadable surface erosion contiol fabric to be placed on the backfilled unpaved area. 
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MACTEC will conduct site inspections as reqmied for a penod of one year of post-constniction 
monitoring on behalf of the Tnist. During tlie winter season, weekly monitoring is anticipated, and 
monthly moiiitoiing is anticipated duimg the remainder of the year. 

3.3.5 Post-Construction Well Installation and Groundwater Monitoring 

T&R wiU install five new groundwater monitoring wells utilizing a California state licensed geologist and 
driller in accordance with Water Board requiiements . The new wells will be located so that each RU will 
have one or more wells in a downgradient location. A well paii' (23 1GW200A/200B) was installed 
diuing pre-construction activities as desciibedin Section 3.1.1 All seven new wells and the existing 
wells will be included in tlie post-constniction groundwater monitoring program for the analytical 
program summarized in Table 2-1, and their locations are shown on Figm^e 1-8. T&R will monitor the 
wells to assess post-construction remedy effectiveness and achievement of cleanup levels. Monitoring 
results will be included m MACTEC's Constiuction Completion Report as described in Section 5.0. 

3.3.6 Post ORC AdvancedTM Injection Confirmation Sampling at the 
Historic Wall Interface 

As recommended in the CAP and CAP Addendiun, and described in Appendix E, approximately two 
years after tlie oxygen release product injection has been implemented at tlie lustoric wall interface, diiect 
push technology (DPT) will be utilized to collect in situ soil and groundwater samples within the northern 
portion of the Bmldmg 228 RU and southern portion of tlie Buildii^ 231 RU to evaluate tlie residual 
concentrations of petroleum -related COCs m soil, as well as arsenic and redox parameters m 
groundwater. MACTEC will prepare a separate work plan addendum for review and approval by the 
Water Board prior to implementation as smnmarized in Section 5.0. 

As recommended in the CAP and CAP Addendimi, tlie effectiveness of tlie m situ injection of ORC 
Advanced^" in reducing groundwater COCs below cleanup levels will be assessed quaiterly under tlie 
groundwater monitoring program over a 2-year penod following injection. In situ DPT conftniiation 
sampling will then be conducted at 12 locations within tliese portions of each RU to assess whether 
concentrations of COCs in soil and groundwater are below cleanup levels. The need for additional 
injection or implementation of other technologies consistent with mitigating or preventing migration of 
groundwater containing COCs above cleanup levels will also be assessed. Details regarding tlie need for, 
implementation, and duration of these contingencies would be desciibed in a supplemental report based 
on the results of post-inj ection groimdwater monitoring and DPT confirmation sampling. If sampling 
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results indicate concentrations of COCs are below cleanup levels, it is assumed that 'clean closme' of 
these portions of the Building 228 and Building 23 1 RU would be obtained. 
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4.0 CONSTRUCTION DOCUMENTATION 

This section describes the documents and protocols tliat will be used during implementation of tlie 
constiTiction aspects of the corrective actions described in this Work Plan. 

4.1 Daily Logs 

A Daily Field Log will be developed specific to the project, and will be maintained by tlie Constmction 
Manager and Engineering Contiactor (MACTEC) durmg connective actions activities tliat will dociunent 
Site activities, any problems that occur, and corrective measures implemented through the day. An 
example Daily Field Log is mcluded in Appendix G (Example Field Foims). The Constniction Manager 
and Engiiieermg Contiactor will prepare a chronological daily siunmary report that includes (at a 
minimmn) the following information: 

• Date, name of project, and location; 

• Weather and Site conditions; 

• Onsite personnel and visitors; 

• Summaiy of any meetings conducted and tiie decisions made during tiie meetings (separate 
meetmg minutes will be prepar^ed by the Tnist), 

• Location of daily conshiiction activities, equipment used, and progress made; 

• Type, volume, and location (area excavated fiom and stockpile location) of materials excavated; 

• Location of samples collected mcluding excavation areas where the results of soil confirmation 
samples are above or below cleanup levels, 

• Description and quantity of materials received at tlie Site and the condrtion m wluch tliey were 
recerved, 

• Description and quantity of materials hauled offsrte; 

• Identification of construction problems and therr solution or disposition; and 

• Health and safety considerations. 
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4.2 Photographic Documentation 

Photographs will be taken tluoiighout the corrective action implementation activities. Photographs will 
be filed in clironological order and will be labeled and indexed to note date and time, photographer name, 
location, orientation, and a brief description. Photographs will cover all aspects of tlie Site work dnrmg 
pre-construction, construction, and post-construction activities. A blank photograph log is included in 
Appendix G (Example Field Forms). 

4.3 Progress Reports 

MACTEC will provide weekly construction monitoiing progress reports to tiie Tnist durmg excavation 
activities. These weekly reports will desciibe constiiiction work accompHshed, work remaining, any 
schedule vaiiances, and highlight issues tiiat may arise to impede the progress of tiie pioject, and will be 
included as an appendix to the Constniction Completion Report described in Section 5.0. More Sequent 
reports will be piepaied as necessary to document ongoing data management and decisions made in field. 

4.4 Meetings 

Tailgate meetings will be held at the Site during constiiiction activities and will be attended by MACTEC, 
the Tnist's collective action contractors performing woik at the Site, and other parties as necessary 
dependmg on the work to be completed that day. The daily meetings will focus on healtli and safety 
issues or concerns, a review of the work peifonned tiie previous day, and the work to be perfonned during 
the current day. 

During the course of the field activities on the project, progress meetings will be held twice a month, or as 
needed, at the Trust's office and be attended by the Trust, Excavation Contractor, Construction Managei, 
Engineering Contiactoi, and othei parties (Water Board, NPS, and DTSC) as necessary. Tlie 
Constniction Manager and Engineering Contiactor will keep the Trust informed of the piogress of the 
corrective actions, and the Constniction Manager will cooidinate all work and contiactors, under the 
oversight of MACTEC. 

The Tnist will communicate the status of the project, confirmation samphng results, recommendations for 
over-excavation and other project issues to the Water Board. Additional meetings aie anticipated to 
include kick-off meetings, site walks, and one meeting after excavation work is completed. An agenda 
will be piepaied and faxed out the day before each meeting (except for informal meetings) by the Tnist. 
Meeting minutes will be piepaied by MACTEC. 
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5.0 REPORTING AND CORRECTIVE ACTION IMPLEMENTATION 

DOCUMENTATION 

This section identifies the reporting mechanisms and documentation involved wrtli each of the coiTcctive 
action components that wiL be unplemented at the Srte. The Trust's contiactors are shown in parentlieses 
if known at tliis tune. A Five- Year Status Report will be completed and submitted to tlie Water Boaid 
that summarizes the status of the corrective actions at the five RUs at the Site five years after constiiiction 
is completed. It is anticipated tliat the first report will be subntitted in 20 1 3 . 

5.1 Groundwater Monitoring Well Abandonment, Installation, and 

Monitoring 

Contracting— Groundwater Momtoimg and Well Abandoiunent/lnstallation Contiactor (Treadwell & 
RoUo, Inc. [T&R]), 

Planning— This Work Plan; 

Documentation — Progress reports prepared by tiie Groiuidwater Monitoring and Well 
Abandonment/Installation Contiactor for the Trust; 

Closure I VoWow Up Reporting— An appendix to the Construction Completion Report will be prepared 
usmg data obtained by the Gioiuidwatei Monitoring and Well Abandonment/Installation Contiactor tiiat 
summarizes the groundwater monitoiing data, that will also be included in tiie Trust's Semi-Annual 
Groundwater Monitoring Report, Presidio-Wide Quarterly Groundwater Monitoring. For the new well 
installed downgiadient of the Building 228 RU, MACTEC will obtain pre-constniction gioundwatei data 
fiom T&R regarding mstallation, development, and sampling of tlie new monitoiing well, and will 
evaluate tlie data in legaid to oxygen releasing compound application decision-making as desciibed in 
Section 5.1 and Appendix E. MACTEC wiU piepaie the summary of groundwater monitoring data tliat 
will be piesented in the Construction Completion Report, which will include an evaluation of tiie 
groundwater monitoiing results. If post-coiTective action gioundwatei data indicate that petioleum- 
related COC concentiations in groundwater are below cleanup levels, the report will document that 
ongoing monitoring will be perfonned as described in tlie CAP. If post-excavation data mdicates 
petioleum -related COCs in groundwater are above cleanup levels, the report will include (1) an 
assessment of tiie need for and/or recommendations regarding potential application of in situ oxygen 
releasing compound, and (2) a description of follow-up reporting that is deteimmed to be necessary by the 
Trust and Engineering Contiactor (MACTEC) in consultation witli the Water Board. 
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5.2 



Excavation and Offsite Disposal 



Contracting — Excavation Contractor procured by the Tiiist (to be determined); 

Planning and Procurement — Tliis Work Plan and the accompanying Constraction Documents 
(MACTEC, 2008cy, 

Documentation — Progress reports prepared by the MACTEC for the Tmst; 

Closure /Follow Up Reporting — Constmction Completion Report prepared MACTEC 



5.3 



Indoor Air and Cap Assessment at Building 228 RU 



Contracting — Building 228 RU Indoor Cap Corrective Action Contractor (EKI); 

Planning — Appendix H of this Work Plan prepared by the Building 228 Indoor Cap Corrective Action 
Contiactor (EKI), 

Documentation — Progress reports prepared by the Building 228 Indoor Cap Corrective Action 
Contiactor (EKI) for tlie TiTist; 

Closure / Follow Up Reporting — An appendix to tlie Construction Completion Report prepared by tlie 
Building 228 RU Indoor Cap CoiTective Action Contractor (EKI) that dociunents the results of the work 
described in the Appendix H of tlus Work Plan, including all progress reports, implementation reporting 
comnnuucations, data, and records. 



5.4 



In Situ Remediation at Historic Wall Interface 



Contracting— In Situ Remediation Contractor (MACTEC) for Historic Wall Interface (Buildings 228 
RU and 231 RUs); 

Planning— This Work Plan; 

Documentation — Progress Reports prepared by tlie In Situ Remediation Conti^actoi (MACTEC) for the 
Trust, 

Closure / F ollow Up Reporting— An appendix to the ConstiTiction Completion Report prepared by tlie In 
Situ Remediation Corrective Action Contractor (MACTEC) tliat documents the results of tlie work 
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desciibed in the Appendix E of this Work Plan, including all progress reports, implementation reporting 
communications, data, and records; post-injection Work Plan to be prepared for conducting in situ 
confinnation samphng and effectiveness assessments; and Summary Report foUowmg confimiation 
sampling . 

5.5 Outdoor Cap Inspection at Building 228 RU 

Contracting— Building 228 RU Outdoor Cap Inspection Contiactor (MACTEC); 

Planning— Tins Work Flan; 

Documentation — A summary report prepared by the Building 228 RU Outdoor Cap Inspection 
Contiactor (MACTEC) for tlie Tnist; 

Closure /Follow VpRepoiUng— Constraction Completion Report prepared by tlie Building 228 Outdoor 
Cap Inspection Contractor (MACTEC) that documents the results of tlie work, including all progress 
reports, implementation reporting communications, data, and records. 

5.6 Land Use Controls 

Contracting — Land Use Controls Contractor (MACTEC); 

Planning— This Work Plan; 

Closure /Follow Up Reporting — Anaddenduiu to tlie LUCMRR, a copy will be mcluded as an 
appendix to the Constniction Completion Report. LUCs will be implemented as follows: (a) a temporary 
LUC for soil beneath structures tliat will be lifted when clean closure is achieved aftei fiiture site 
activities remove these structures to access and excavate contaminated soils during tlie eventual Doyle 
Drive replacement project constniction; (b) a LUC for areas where in situ remediation will be conducted 
that may be lifted if concentration of COCs are reduced below cleanup levels over time; and (c) a LUC 
for groundwater tliat wrL be lifted when clean closure is achieved aftei cleanup levels have been met 
undei the post-construction groundwater momtormg program. The Tnist will perform a review of 
protectiveness of LUC corrective actions every five years and prepare a Five-Year LUC Review Report 
wrtli recommendations. 
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5.7 



Construction Completion Report 



Upon completion of the corrective actions desciibed in this Work Plan, the Engineering Contractor 
(MACTEC) will prepare a Construction Completion Report. Tlie Constiuction Completion report will 
present an overall project summary and findmgs, and will include tlie following items: 

• Brief intioduction and Site history, 

• In situ remediation and capping coiTcctive actions, 

• Data and groundwater monitoiing results related to tlie oxygen releasing compound injection at 
the histoiic wallmterface (northern portion of Building 228 RU and soutliem portion of Building 
231 RU); 

• Soil gas sampling results and follow up indoor air monitoring results if collected, and cap 
inspection if peifonned and improvement results related to capping and assessment of potential 
vapor phase intrusion at Building 228 RU, 

• Photographs of woik showing the sequence of work; 

• QA/QC results for the corrective action implementations, and an analysis of any impacts on tlie 
collected data; and 

• Chemical analyses and reporting (laboratory reports) that comply witli tlie Fresidio-Wide QAPP 
witli Level III/IV data validation, data validation reports, and EDDs that comply with Trust's 
current format. 

Groimdwater CoiTective Actions 

• Well abandomiient and installation and related survey data (boring logs and monitoring well 
completion logs for tlie six new monitoring wells), 

• Groundwater monitoring data collected for the project duration (at a minimum, analytical results 
from tlie fiist round of groundwater monitoiing from the newly mstalled groundwater weUs and 
existing wells identified in Table 2-1), 

• Photographs of work showmg the sequence of work; 
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• QA/QC results for the corrective action implementations; and 

• Chemical analyses and reportmg (laboratory reports) that comply witli tlie Presidio-Wide QAPP 
with Level III/IV data validation, data validation reports, and electionic data dehverables (EDDs) 
that comply witli Tmst's current foimat. 

Excavation CoiTective Actions 

• Material removal procedm^es mcludmg excavation, mateiial segregation, stockpiling, and 
backfilling; 

• Description of observations of excavated materials; 

• Equipment utilization, 

• Site restoration activities; 

• SampHng and laboratory metliods and QA/QC procedm^es, and 

• Presentation of tlie results and Chain of Custody fonns for the analytical sampling and analysis of 
sod and other waste material. 

Permits and Inspection Reports 

• Survey reports and maps showing pre-constiTiction, excavation record, intermediate backfill 
(if needed), and final record areas and elevations; 

• Drawing(s) showing sample locations; 

• Transportation records including bills of lading and hazardous waste manifests; 

• Certifications of disposal fi^om disposal facilities; 

• Analytical reports of fill mateiials used to backfill tlie excavation and location of boiTow source, 
and 

• Photographs of work showing the sequence of work. 
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QA/QC results foi the corrective action implementatjon 

• Chemical analyses and reportmg (laboratory reports) that comply witli tlie Presidio-Wide QAPP 
witli Level III/IV data validation, data validation reports, and electionic data deliverables (EDDs) 
that comply witli Tmst's current foimat. 

Land Use Conti'ol Cori'ective Actions 

• A description of proposed LUCs (the Site-specific LUCMRR addendum will be submitted as an 
appendix to the Construction Completion Report). 
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6.0 PROJ ECT SCHEDULE 

The Trust's contiactors shown on Figure 1-9 will sequence corrective action activities and dehverable 
submittals in a manner that will ensme the corrective actions are implemented in an orderly, efficient, and 
safe manner and in accordance with: (1) tins Work Plan for all collective action components, and (2) with 
this Work Plan and the accompanymg Constniction Docimients (MACTEC, 2008c) for excavation 
corrective actions. 

For plamiing purposes, a Construction Schedule was developed and is presented on Figure 6-1 for 
illustrative pmposes, that mdicates the geneial sequence of tasks thiough the submittal of tlie 
Constniction Completion Repoit and review by the Water Board. The start dates shown on Figm^e 6-1 for 
the general sequence of tasks coincide witli the finalization phase of tins Work Plan. However, the 
constniction will be scheduled in general accordance witli the Trust's Baseline Master Schedule for 
constiiiction projects, wliich tlie Tmst can supply to tlie Water Board upon request. The ConstiTiction 
Schedule presents major construction milestones and associated sub-tasks. Some items are tentative and 
may be modified based on the findings of earher operations, agency/permitting delays, or contingency 
operations. The ConshTiction Schedule was developed assimting coixective actions for each RU would be 
implemented individually in a sequential manner, and presents assumptions for a conservative duration 
for project completion assuming potential over-excavation activities do not significantly increase the 
limits of excavation. The Conti^actor may elect to perform collective actions for multiple RUs 
concurrently, however, excavations should be completed to avoid the rainy season and wet conditions. 
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Q26 


Naphlhalene 


9 


Water Quality <5 feel above water table 


- 


910 


40 


30 


- 


03 


Ecological Freshwater 


1 1 


Ecological Marine 
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- 
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— 


— 
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— 


- 
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10 


10 
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17 


23 
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- 


- 


- 


- 
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23 
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- 
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48 


20 
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50 
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49 


- 
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- 


- 


- 
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- 


- 
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- 
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- 
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- 


- 
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— 


- 
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- 
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- 


- 


- 


2 


- 


- 


023 


- 


- 


190 


:."altwaler POCC 


QCES 


Methylene chloride 


-- 


-- 


- 


076 


17,000 


459 


- 


- 


- 


- 


- 


QCf76 


Tetrachloroethene 


— 


- 


— 


087 


— 


— 


0.7 


- 


- 


— 


- 


Q7Q0B7 


Toluene 


1 


Water Quality <5 feel above water table 


- 


- 


- 


- 


- 


3 


Freshwater POCC 


260 


Saltwater POCC 


1 


Tnchloroethene 


— 


— 


— 


o:6 


60 


— 


46 


— 


- 


— 


- 


Q26 


Xylenes 


33 


Waler Quality <5 feel above water table 


- 


- 


- 


- 


- 


57 


Freshwater POCC 


22 


Saltwater POCC 


5l7 


Xylenes (m&p-) 


33 


Water Quality <5 feel above water table 


- 


- 


- 


- 


- 


57 


Freshwater POCC 


22 


Saltwater POCC 


S7 


Xylenes (o-) 


33 


Waler Quality <5 feel above water table 


- 


- 


- 


- 


- 


57 


Freshwater POCC 


-[-■ 


Saltwater POCC 


5l7 



Sgil-VcialileCii^3mcC«ilPunds(SVOCa 



Bis(2-elhylhesyl)phthalate™ 


- 


- 


- 


160 


- 


- 


66 


- 


- 


- 


- 


66 



PesKdcfesandPCBs 



4,4-DDD 


- 


- 


- 


20 


53 


049 


- 


016 


Ecological Freshwater 


0011 


Ecological Marine 


QOll 


Arochlor 1016 


- 


- 


- 


16 


23 


0.033 


- 


36 


Ecological Freshwater 


10 


Ecological Marine 


0033 



Notes 
mg/kg 



POCC 
ESL 



IJiUi grams per kilogram 

Less than 

Not available 

P 01 nt-of -c om pi i an c e cone enlrati on 

Environmental screening level (Watsi' Boai-d^ 20Cn) 



Checked: MS 



Note i^haded and bold values are lowest applicable cleanup values 

Only chemicals detected in soil at the Building ^07/231 Area are listed 

For petrol eum-relaled constituents, the lowest cleanup levels from Table 5 of the Presidio-Wide Cleanup Level Document &CI, 20O2 , Table 7-6 Revised May, 2006) are presented These cleanup values were adopted by the Waler Board in Order No. R2-200 3-0080, 

Presidio-wide Site Cleanup Requirements (}^ter BOQfd, 2003) 

Background cleanup values for Colma soil foimation from EKI,2002 Table 7-2. 

For VOCs, the human heallh (residential) values lisledfiom EKI^2002 incoipoiate groundwalei pioteclion concerns from Table 7-2 
"■ Fiom EKI.2002 Table 7-2 

The Walei Board ESLs are for chemicals ihat do not have a Piesidio-specific cleanup level established The values listed are from HbterBctzrii 2005 Table A-l for "Groundwater Protection (Soil Leaching) " 
^ Sediment values were used in selection of cleanup levels for protection of fieshwater ecological receptors Freshwater and saltwater POCC values are from \h^De\^oi3rEntofFr^sh\\atGi-TFH-diesei andTPH-fiji^ oil Point of Conjj/ianoe ConcantruDons 

(BBL^ 2(XM) Table 2 1, and the Ecological Freshwater values are from Efd. 20O2 (Table 7-6 HeiAsect D/Liy 2006) Table 7-3 buffer zone ecological cleanup levels for Colma foimation and Table 7-5 fieshwater aquatic organisms 

Sediment values were used in selection of cleanup levels for pioteclion of saltwater ecological receptois. Saltwater POCC values aie from BBZ_, 20CM Table 2 1 and WdtST Bodrd, 2003 (Board Order) Table 6^ and the Ecological Freshwalei values are from EKI^2002 

Table 7-3 and the Ecological Saltwater values are from EKI,^XI2 Table 7-4 andfiom the buffeizone ecological cleanup levels foi Colma formation. 

Cleanup levels usedfoi comparison are lowest of Human Health, Ecological (Buffer Zone), Ecological (Special Status), Freshwater Piotecti on Zone Cleanup Levels, and Saltwater Protection Zone Cleanup Levels Background used if higher. 
■' TPH as diesel cleanup level value used. 
TPH as gasoline cleanup level value used. 

ESLs not Ewailable for aluminum, iron, manganese, 1,2,4- and 1,3,5-tnmethylbenzene, so United States Environmenlal Protection Agency P.egion 9 Preliminary Remediation Goals (USEPA, 200^) used for cleanup puiposes 
ESLs were applied foi these chemicals because they do not have aPiesidio-specific cleanup level established E;^ values from Vi&ta"Sajfrf, 2005 Table A-l 
Chemical 2-hexanone does not have an established cleanup level or ESL, so MIBK was used as a surrogate foi 2-hexanone, which was selected based upon similar physical properties and limited toxicity data ESL values from VlilterSooni 26tS Table A-l 



Approved: P.P.. 
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TatJe 1-2 GraurKlw^e" Cieeaup La/EJs 









Compilation of Applicable 


Cleanup Levels 








Human Health 






Freshwater 




Saltwater 






Dnnking Waler 






Toxicity 




Toxicity 




LoHi?£tA[^dicsi]:de 




Cleanup Level 


Basis for 




Cleanup Level 


Basis for 


Cleanup Level 


Ba^is for 


CleampLey^tf 


Qiemical 


(Llg'T.) 


Cleanup Level 




(Lig/L) 


Cleanup Level 


(Llg'L) 


Cleanup Level 


ip^) 



TolBl Petrdeum Hyctrxartjciis (TPH) 



TE^H a^ gasoline 


77ri 


FPALDR 


44? 


Waler Board Oi"der 


1 :oo 


RWQCB Order 


443 


TFH as diesel 


3S0 


FPALDR 


44^ 


Waler Board Oi"der 


yi'y.1 


RWQCB Order 


'ffi 


TPH as fuel oil 


1 :oc 


FPALDR 


443 


Waler Board Oi"der 


yi'j'i 


RWQCB Order 


443 


TPH Unknown Diesel Hydrocarbon 














4e 


TPH Unknown Gasoline Hydrocarbon 














4e 



PciyiuKJear Ari::iiiatlc CcnpjurKte (PAI^ 



Acenaphlhene 


- 


- 


i,:oo 


CTR 


- 


- 


laoD 


Ac enaphlhy 1 ene 


- 


- 


- 


- 


- 


- 


- 


Anthracene 


770 


FPALDR 


9,600 


CTR 


- 


- 


770 


B enzo(a) anihrac ene 


1 


Proposed MCL 


0044 


CTR 


- 


- 


QOOU 


Benzo(a)pyrene 


o: 


Federal MCL 


0044 


CTR 


- 


- 


Q0O*4 


B enzo(b)flu oranlh en e 


o: 


Proposed MCL 


0044 


CTR 


- 


- 


Q0311 


B enzo(k)flu oranlh en e 


1 


FPALDR 


0044 


CTR 


- 


- 


QOOU 


Benzo(b+k)£louranlhene, Total 


o: 


Proposed MCL 


0044 


CTR 






QOOM 


B enso(g ,h ,i) p ery 1 en e 


-150 


-FPALDR 


- 


- 


- 


- 


-150 


Chrysene 


:o 


FPALDR 


0044 


CTR 


- 


- 


Q0O*4 


Huoranthene 


300 


FPALDR 


300 


CTR 


- 


- 


3aD 


Huorene 


300 


FPALDR 


1,300 


CTR 


- 


- 


3aD 


Li den o ( 1 ^?^ 3-c d)py ren e 


- 


- 


0044 


CTR 


- 


- 


Q0Oi4 


Naphthalene 


300 


FPALDR 


- 


- 


- 


- 


3aD 


Phenanthrene 


:30 


FPALDR 


- 


- 


- 


- 


230 


Pyrene 


:30 


FPALDR 


960 


CTR 


- 


- 


230 


Tolal cPAm 


:6 


FPALDR 


031 


Basin Plan 


031 


Basin Plan 


QCQl 



M^lals/ Inorganics 



Aluminum 


1,000 


California MCL 


- 


- 


- 


- 


1,000 


Arsenic 


10 


Federal MCL 


150 


Basin Plan 


36 


Basin Plan 


lO 


Barium 


1,000 


California MCL 


- 


- 


- 


- 


1.000 


Cadmium 


5 


Federal MCL 


1 1 


Basin Plan 


93 


Basin Plan 


LI 


Calcium 


- 


- 


- 


- 


- 


- 


— 


Chlonde 


250,000 


i^econdary MCL 


- 


- 


- 


- 


^GQOOO 


Chromium 


50 


California MCL 


180 


CTR 


50 


Basin Plan 


50 


Cobalt 


140 


E5L - Human health 


30 


ESL - Aquatic life 


30 


E;^ - Aquatic life 


3 


Copper 


1,000 


i^econdaiy MCL 


9 


Basin Plan 


3 1 


CTR 


ai 


L"on 


- 


- 


- 


- 


- 


- 


- 


Lead 


15 


Federal MCL 


25 


Basin Plan 


8 1 


Basin Plan 


25 


Magnesium 


- 


- 


- 


- 


- 


- 


- 


Manganese 


- 


- 


- 


- 


- 


- 


- 


Nickel 


100 


California MCL 


52 


Basin Plan 


82 


CTR 


82 


Nitrale 


10,000 


Federal MCL 


- 


- 


- 


- 


IQOX) 


Potassium 


- 


- 


- 


- 


- 


- 


- 


Sodium 


- 


- 


- 


- 


- 


- 


- 
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TatJe 1-2 GraurKlw^e" Cieeaup La/EJs 







Compil Eiti on of Applicable 


Cleanup Levels 








Human Health 




Freshwater 




Saltwater 






Dnnking Waler 




Toxicity 




Toxicity 




LoH?£tA[^dicsiUe 




Cleanup Level 


Basis for 


Cleanup Level 


Basis for 


Cleanup Level 


Basis for 


CleffiHpLeud^ 


Giemical 


'ug^TL) 


Cleanup Level 


(Lig/L) 


Cleanup Level 


(Llg'L) 


Cleanup Level 


IP^} 


Vanadium 


15 


E5L - Human health 


19 


E3L - Aquatic life 


19 


E5L - Aquatic life 


15 


Zinc 


5.000 


;5econdaiy MCL 


120 


Basin Plan 


81 


Basin Plan 


81 



VdalileCi^nic Cimqjcxjnds IVOC^ 



1 . 1 . 1 -Tn c hi oroelh an e 


200 


Federal MCL 


- 


- 


- 


- 


2aD 


1.1.2,I!-Tetrachloroethane 


1 


California MCL 


420 


ESL - Aquatic life 


420 


ESL - Aquatic life 


1 


1.1.2-Tnchloroelhane 


5 


California MCL 


4700 


ESL - Aquatic life 


4700 


ESL - Aquatic life 


5 


l.l.-Dichloroethane 


5 


California MCL 


47 


ESL - Aquatic life 


47 


ESL - Aquatic life 


5 


1 , 2 ,4 -Tnm ethylb enz en e 


- 


- 


- 


- 


- 


- 


~ 


1,2-Dichlorobenzene 


600 


California MCL 


14 


ESL - Aquatic life 


14 


ESL - Aquatic life 


14 


1,2-DichloroethaQe 


05 


California MCL 


38 


CTR 


- 


- 


Q38 


1,2-Dichloroethene (cis &trans) 


6 


California MCL 


590 


ESL - Aquatic life 


590 


ESL - Aquatic life 


6 


1,2-Dichloropropane 


5 


California MCL 


1500 


ESL - Aquatic life 


1500 


ESL - Aquatic life 


5 


1 , 3 , 5 -Tnm ethylb enz en e 


- 


- 


- 


- 


- 


- 


— 


1,3-Dichlorobenzene 


210 


E5L - Human health 


65 


ESL - Aquatic life 


65 


ESL - Aquatic life 


63 


1,4-Dichlorobenzene 


5 


California MCL 


400 


CTR 


- 


- 


5 


2-Butanone 


4.200 


ESL - Human health 


14,000 


ESL - Aquatic life 


14,000 


E;?L - Aquatic life 


■t2aD 


Acetone 


O.300 


ESL - Human health 


1500 


ESL - Aquatic life 


1500 


ESL - Aquatic life 


1,500 


Benzene 


1 


California MCL 


463 


Waler Board Order 


510 


RWQCB Order 


1 


Bromoform 


100 


California MCL/ESL -Human 
health 


3200 


ESL - Aquatic life 


3200 


E:X - Aquatic life 


100 


Carbon diozide 


- 


- 


- 


- 


- 


- 


- 


Carbon disulfide 


- 


- 


- 


- 


- 


- 


— 


Chlorobenzene 


70 


California MCL 


680 


CTR 


- 


- 


10 


Chi oroform 


80 


Federal MCL 


620 


ESL - Aquatic life 


620 


E:X - Aquatic life 


BO 


Chi orom ethane 


1 3 


ESL - Human health 


3200 


ESL - Aquatic life 


3200 


ESL - Aquatic life 


L3 


ci s - 1 , 2 -D 1 chl oro ethen e 


6 


California MCL 


590 


ESL - Aquatic life 


590 


ESL - Aquatic life 


6 


Elhane 


- 


- 


- 


- 


- 


- 


- 


Elhene 


- 


- 


- 


- 


- 


- 


- 


Elhylbensene 


300 


California MCL 


845 


Waler Board Oi"der 


43 


RWQCB Order 


4J 


Methane 


- 


- 


- 


- 


- 


- 


— 


Methyl t-butyl ether 


13 


California MCL 


8000 


ESL - Aquatic life 


4400 


RWQCB Order 


13 


LIet::ylene chlonde 


5 


Federal MCL 


47 


CTR 


- 


- 


47 


sec-Butylbenzene 


- 


- 


- 


- 


- 


- 


- 


Slyrene 


100 


California MCL 


100 


ESL - Aquatic life 


100 


E:X - Aquatic life 


100 


tert-Butylbenzene 


- 


- 


- 


- 


- 


- 


- 


Telrachl oroelhene 


5 


Federal MCL 


OS 


CTR 


- 


- 


Q8 


Toluene 


150 


California MCL 


490 


RWQCB Order 


1000 


RWQCB Order 


ISO 


Tnchloroethene 


5 


Federal MCL 


27 


CTR 


- 


- 


27 


Tnchlorofluoromelliane 


150 


California MCL 


- 


- 


- 


- 


ISO 


Vinyl chlonde 


05 


California MCL 


780 


ESL - Aquatic life 


780 


EsX - Aquatic life 


Q5 


Xylenes 


1,750 


California MCL 


318 


Waler Board Order 


130 


RWQCB Order 


133 


Xylenes (m&p-) 


1,750 


California MCL 


318 


Waler Board Order 


130 


RWQCB Order 


130 


Xylenes (o-) 


1,750 


California MCL 


318 


Waler Board Order 


130 


RWQCB Order 


130 



Page 2 of 3 
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TatJe 1-2 GraurKlw^e" Cieeaup La/EJs 









Compilation of Applicable 


Cleanup Levels 








Human Health 






Freshwater 




Saltwater 






Dnnking Waler 






Toxicity 




Toxicity 




LoH?£tA[^dicsi]:de 




Cleanup Level 


Basis for 




Cleanup Level 


Basis for 


Cleanup Level 


Ba^is for 


CleempLey^tf 


Giemical 


(Lig/L) 


Cleanup Level 




(Lig/L) 


Cleanup Level 


(Llg'L) 


Cleanup Level 


ip^) 



PolyclilarinatEd Biplta^s (PCBs) 



Aroclor lOiS G :"i Federal MCL 00017 GTE 03 CTR 00X17 



Notes 
(igtt- 

MCL 

CTR 

cPAH 

EJL 

FPALDR 



MiCTOgrams per liter. 

Not available 

Maximum contammanl level 

CEiliforma Toxica P.ule 

Carcinogenic polycyclic aromatic hydrocarbons 

Environmental screening level {WlterBoar6,2tXE) 

Fuel Product Action Level Development Report (MM, 1995c) 



Note Shaded and bold values are lowest applicable cleanup values. 

Only chemicals detected in groundwater al the Building ^07/231 Aiea are listed 

For chemicals for which Presidio-specific cleanup levels have been developed, the cleanup levels were compiled from the Presidio-Wide Cleanup Level Document {FKl, 20Q2, Table 7-6 Revised May, D006) 
For human health, Ihese cleanup levels consist of MCLs or risk-based values developed in the FPALDP. Q^IW, 19^C) For freshwater or saltwater toxicity, these cleanup 
levels consist of Basin Plan values (updated with Wiit^'BodtXl, 2004 freshwater Table 3-4 and saltwater Table 3-3 from the 4-day average)^ CTR values, or Water Board Order values 
(updated with Water Board Order P.2-:003-0080 [Water Board, 2003] freshwater Table 7 and saltwater Table 6) 

For chemi cals for which Presidio-spedfic cleanup levels have not been developed, the cleanup levels were compiled from E3Ls for human health and for freshwater and saltwater 
toxicity for protection of aquatic life from VV&terSofl/tJ, 3X6 Table F-la 
Values apply to marine or saltwater environments See footnote b for source information 
Cleanup levels are lowest of Human Health, Freshwater, and Saltwater Toxicity values 
TPH as diesel cleanup level value used 
^ TPH as gasoline cleanup level value used 



Checked 
Approved 



MS 



RR 
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Table 1-3. Project Team Responsibilities 



Responsible 

Party 


Responsibilities 


Pre-ExcavatJon 


During Excavation 


Post-Excavation 


Presidio Trust 
(Owner) 


Review Wori< Plan 


P rovide Traffic Coordination 


Coordinate G roundwater Monitoring 
and Reporting 


Review Contractor S ubmittals 


Reviewand Approve Contractor 
Submittals 


Review, approve, and submit 
Consti'uction Completion Report 


Attend Site Walk with ContractDrand Engineer 


Provide Resource Group 
Coordination with Stakeholders 


Review, approve, and submit 
LUCMRR Addendum 


Notify Cal Trans, Regulatory Agencies and 
Resource Groups 2 weelcs prior to construction 


conduct regularstakeholder 
meetings and coordinate field data 
and decisions 


Ma nage Land Use Control Areas 


Solicitand Awatd Construction Contract 


Reviewand sign All Manifests 




Obtain Bay Area Air Quality Management 
District Demolition Perrrit Presidio Excavation 
Permit, andSanitarySewer Waste Water 
Discharge Permit 


Communicate with Construction 
Ma nager regarding the TrustTs 
coordination of all contractors and 
subcontractors 




Perfbmi Building 231 Hazardous Material 
S urvey; Identify Contractor (tb d) to p erform 
Building 23i Hazardous Waste Abatement 






Conduct Project Review witii N-Squared croup 






Communication wltti Construction Manager 
regarding the Trust's coordination of afl 
contractors and subcontractors 
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Table 1-3. Project Team Responsibilities 



Responsible 

Party 


Responsibilities 


Pre-ExcaVatiOn 


During Excavation 


Post-ExcavatiO n 


Engineering 

Contractor, 

Construction 

Manager, 

Construction 

Quality 

Assirance, 

Outdoor Cap 

Inspection 

Contractor 

(MACTEC) 


Prepare WorkPian 


Provide Construction Monitoring 
Documentation During Construction 
Activities 


Prepare Construction Completion 
Report 


PrepareConStruCtion Drawings andTeCpinical 
S pecrfications for E xcavation Activities a nd 
Buiiding 228 ORC injection 


Provide Design Clarifications and 
Revisions as Needed 


Prepare Record Documents from 
Contractor As-Builts 


Prepare Building 231 Demolition Plans and 
Specifications 


Provide Construction Managerrent 
on Behalf of theTruSt 


Prepare lUcmrr Addendum 


Atbend S ite Wailc with Contractar and Trust 


Performconfirmation Sampling and 
Data Management 


Post-oRC Injection Evaluation and 
reporting 


Mark Out Limits of Work for Utility Notification 


Perform WastewaterSampling and 
Data Management 




Coordinate Topograpllic Survey 


Perform Import Soil Sampling and 
Data Management 




Identify Existing utilities 


Review and s ubmit La boratory 
Analytical Results tD tiie Tnjst 




Perform Building 228 outdoor Inspection for 
Cap Improvements, Reporting 
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Table 1-3. Project Team Responsibilities 



Responsible 
Parly 



Responsibilities 



Pre-Excavauon 



During Excavation 



Post-Excavation 



Excavation 
Contractor 
(To be 
D^tenrined) 



Attend Site Wall< with TfuStand Engineer 



Demolisln Building 23l 



Prepare All ciose-OutSubmittals, 
Final Record Sun«y, As-Built 
Drawings 



Prepare and Submit Construction Managerrent 
Plan 



Site Preparation and Excavate Soil 



Prepare Environmental Protection Plan 



Maintain Working As-Built Drawings for 
Trust Review 



Submit HAZWOPER Qualification Certificates 



AssistConfirmationSoii and Waste Water 
Sarrpling Performed byEngineer 



Prepare Health and Safety Plan 



Provide ail Construction Submittals, 
including Plans, Shop Drawings and Test 
Reports 



Prepare Site Plan 



Protect the Public, Cultural and Natural 
Resources 



Prepare Wastfe Management Plan 



Oversee All Contractor PnajectActivities 



Prepare Traffic Control Plan 



Submit WasteSoil Manifests and Backup 
Documents 



S ubmit Contractor Contact Information 



Implement Construction Documents 



SubmitPre-ConsbTJction Surveylnformation and 
Drawings tD Trust 



Perform WasteSoil Pn^file Sampling 



Prepare Demolition Methods Plan 



Submit Waybills and shipping Documents 



Prepare Excavation and Handling Metinods Plan 



Identify Potential Import soils 



Prepare Sampling and Analysis Plan 



Perform Soil Testing and Classification 



Prepare Dewatering P Ian 



Perform Post Excavation Recond Survey 



Submit Disposal Sites Inforrration and Waste 
Profiling Forms 



Perform Site Restoration 
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Table 1-3. Project Team Responsibilities 



Responsible 

Party 


Responsibilities 


Pre-ExcaVaBon 


During Excavation 


Post-ExcavatiO n 


Historic Wail 
liilerface (Portions 
of Building 2^ & 
231RU5)lnSrtu 
Sampling, 
Injection, and DPT 
Confirmation 
Sampling 
(MAC 1 bC) 


Conduct In Situ Sampling and Inject In Situ 
Remediation Compounds, Survey Injection 
Points 


p repare S umma ry R eport 


Perform Historic Wall interface in-situ 
DPT Confirmation Sampling 


Perform Building 230 in-situ DPT 
Confirmation Sampling 




G ro u ndWater 

Monitoring, Well 

Abandonttient/ 

Installation 

(Treadwell& 

Rollo) 


Prepare Technical Specifications for Well 
Abandonment/ installation 


Sample Wells 


Sanple Wells 


Abandon /Install and Survey Wells, San^Dle 
Wells 




Prepare Semi-Annual Report 


Review and Submit Laboratory Analytical 
Results to tine Trust Provide Data to Bldg228 
ORC Injection ContractDr 






Building 228 
Indoor Air and 
Cap Assessment 

(EKI, inc.) 


Prepare Wort: Plan & Technical Specifications 
for Indoor Air and Cap Assessment 


Perform Survey and Soil Gas 
Sampling, Data Assessrrent indoor 
Inspection for Cap Improvements, 
and -follow up steps aS necessary 
based on results. 


Prepare Summary Report for Inclusion 
in Constnjction Completion Report 
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Table 1-3. Project Team Responsibilities 



Responsible 

Party 


Responsibilities 


Pre-ExcaVatiOn 


During Excavation 


Post-ExcavatiO n 


NPS 


Review Work Plan and ParticipatE in 
stakeholder Process, ConductSX review for 
proposed wells in Area A 


Attend Regularstakeholder 
Meetings During Implementation; 
participate with other stakeholders 
in field and oVer-exCavation 
discussions and decision-making 
process 




\AibtBr Board 


RevieWand Approve WorkPian, Construction 
Documents {Specifications & Drawings) 


Attend Regularstakeholder 
Meetings; participate with other 
Stakeholders in field and over- 
excavation discussions and 
decision-making pnDcess 


Review Construction Completion Report 


DTSC/RAB 


Participate in Stakeholder Process 


Attend Regularstakeholder 
Meetings; participate with other 
Stakeholders infield and over- 
excavation discussions and 
decision-making pnDcess 





Checked: MS 
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Table 1-4. Project Team Points of Contact 

Building 207/231 Area Corrective Action Implementation Work Plan 

Presidio of San Franc isco, California 



Project Team Member 


Name and Title 


Address 


Phone Number/EmailAddress 


Presidio Trust (Owner) 


Ryan Seelbach 
Project Manager 

Eileen Fanelli 

Remediation Program Manager 


Presidio Trust 

P Box 29052 

San Francisco, CA 94129-0052 

67 Martinez Stieet 

P Box 29052 

San Francisco, CA 94129-0052 


(415) 561-5082 (Office) 
R3eelbach@presidiotrust gov 

(415) 561-4259 (Office) 
efanelli@presidiotrust gov 


Engineering, Construction 
Manager, Construction Quality 

Assurance, Outdoor Cap 

Inspection, Land Use Conlrol 

C ontr actor 

(MACTEC, Inc.) 


Ramkishore Rao, P E 
Design Task Manager 


600 Gi-and Avenue, Suite 300 
Oakland, CA 94610 


(510)628-3253 
Rraoffiraactec com 




Excavation Contractor 
(To be Determined) 








G ound water M onitoring 

Contractor 
(TreadwellS Rollo, Inc.) 


Joshua Graber 

Senior Pi'oject Manager 


555 Montgomery Street, Suite 1300 
San Francisco, CA 94111 


(415)955-9040 
ldarabei'(3)treadwelli'ollo com 




Indoor Inspection/Sampling 
Contractor 
(EKI, Inc.) 


Michelle King 


1870 Ogden Drive 
Burlingame, CA 94010 


(650)292-9100 


NaUonal Park Service (NPS| 


Brian Ullensvang, P E 
Environmental Engineei' 


Golden Gate National Recreation Area 
Fort Mason, Building 201 
San Francisco, CA 94123 


(415)561-4726 

Brian Ullensvang@nps gov 


California Water Quality 

Control Board (Water Board), 

San Francisco Bay Region 

(Lead Ageucj'l 


Agnes Farres 


1515 Clay Street, Suite 1400 
Oakland, CA 94612 


(510)622-2401 
afarres@waterboards ca gov 


California Department of Tosic 
Substances Control (DTSC) 


RobertBoggs.PE 


700 Heinz Avenue, Suite 200 
Berkeley, CA 94710-2737 


(510)540-3751 
RBOGGS@dtsceagov 


Presidio Trust Utilities 
Department 


Robert Malaca 
Utilities Manager 


Building 1750 

Presidio Trust 

P Box 29052 

San Francisco, CA 94129-0052 


(415)561-3924 
rmalacaiStoresidiotiTist aov 


Presidio Trust and NPS 
Archeology Contacts 


Sannie Osbom 
Historic Archeologist 

Leo Barker 


Presidio Trust 

P Box 29052 

San Francisco, CA 94129-0052 


(415)561-5090 
sosbomiSJcresidiotrust aov 


(415)561^832 
leo b arkqT^^ s^ov 
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Approved RR 



Page 1 of 1 



CcnectveAcliailnifilefnentaSmWcikPlsn, Biildrg 207/231 Area 

Presidio €f Set FrEtr:iscOrC£iifcfna 
MACT£CErgireenn3a-dCoisLilii-g,ln:.,PiC!ect 4084075106 07 



0ct±er23, 2008 
Finst 

KB61940 Table 2-lJils-Presiclo 



Table 2-1. Summary of Groundwater Monitoring and Well Abandonment Program 
Corrective Action Implementation Work Plan Building 207/231 Area 



Wdl Name 


Water Bearing 
Zone 


LocalionWithReg)ect to Remedial 
Units 


Perform WeU 
Abandonment 

During 
Conslruclion 


PRE-CONSTRUCTION MONITORING 
PROGRAM rai 

Frequencv and Duration; One-time sampling 


POST-CONSTRUCTION MONITORING PROGRAM [11 141 

Freausicv; 

Excavation Alternative |RUs207, 38, 231, 230) 

YEARl:Quarta-ly 

AFTER YEAR 1; As AI,Mn,Fe Annually and all other analytES and FiddAnalyasSani- 

Aimually 

Capping Alternative (RU 228) 

YEAR 1: Quarta-ly 

YEAR 2: As Al,Mn,FeAiinualIy and all other analytes and FiddAnalyasSemi-Aimually 

YEARS 3-10: Annually 

Duration; 

Monitor As At, Mn, Fe until Arsenic conceitrations are below cleanup labels 

M oni tor all othH' analytes until C OCs are below cleanup iBvds for 4 consecutive monitoring 

afaits 
Monitoringwili cease on a per individual analyte suite (e.g.,VOCs) and/orbyweiibaas 

Analvtes; SeeRU-SDecificlistof analvtesbdow 

FiddAnalvas Watff Iwels dH, specific conductanca Diaolved oxvoen (w^l-specificl 


went at least 2 months prior to start or 
conslruclion 

Analvtas TPHd/fo(EPA Mdhod8015); 

VaCs(EPA M^od8260); As Al, Mn, Fe 

(EPA Method 6010) 

FieJd Analvas: Wata-leveJs, oH, soeciHc 
conductanca disolved oxygen (DO] 


BUILDING 207 A RE A 
REMEDIAL UNIT 


aOTGWCB 


INTERHEDL^TE 


dowDgi^dientof RU 307 


X 




~ 


NewWeDe 


SHALLOW 


^fit/cro&sgradient of RU 207 


RETAIN 




TPHg(EPA Method aois) 

Baizene, MTBE lEPA MeUiod B021) 

PAHslEPA MeUlod 3i70-SIM) 

Nidsel lEPA MeUiod 6010) 


NewWeDS 


SHALLOW 


downgiBdientof RU 207 


RETAIN 




TPHg(EPA Method aois) 

Benzene, MTBE |EPA Method B021) 

PAHslEPA Method 8J70-S1M) 

NididlEPA Method 6010) 


NewWeU* 


SHALLOW 


downgiBdientDf RU 207 


RETAIN 




TPHg (EPA Method 8015) 

Baizene, MTBE lEPA Method B021) 

PAHstEPA Method 3i70-SIM) 

Nidid lEPA Method 6010) 


BUILDING 231 AREA 
REMEDIAL UNIT 


NewWdl2 


SHALLOW 


downgiailientDt RU 231 


RETAIN 




TPHg(EPA Method 8015) 

TPHd,fo (EPA Method B015 W/SGCU) 

VOCs [BTEX. MeCL PCE, VC| (EPA Method Ea60) 

PAHs(EPA Method 8270-SIM) 
Cr. Co. Cn, Ph. H3 Ni, A9 ZnlEPA Method 6010) 


231GW06 


INTERMEDUTE 


downgtadientot RU 231 


X 






231GW09 


SHALLOW 


npgradient of RUs 


RETAIN 


X 


TPHg (EPA Method 3015) 

TPHd.fb lEPA Method 8015 w/SGCU) 

VOCs IBTEX, MeCL PCE, VC| (EPA Method B260) 

PAHs (EPA Method 8270-SlM) 

Cr,Co,Cn,Pb,Hg,Ni,Ag,Zn,As(EPA Method 6010) 

Redos Panunetas 


331GW10 


SHALLOW 


upgradient of RU SOBsamp 


X 


X 




231GW13 


DEEP 


WESI^CTDSs-gradientofRU 207 


X 






aaiGwis 


INTERMEDUTE 


vresl/cross-gradient of RU 207 


X 






asiGwie 


SHALLOW 


wesl/cross-gradient of RU 207 


RETAIN 


X 


TPHg(EPA Method 8015) 

TPHifo lEPA Method 8015 W/SGCU) 

VOCs IBTEX, MeCL PCE, VC| (EPA Method B260) 

PAHs (EPA Method 8270-SlM) 

Cr, Co, Cn.Ph,HgNi.AaZn.As(EPA Method 6010) 

Redox Parametss 


231GW17 


DEEP 


WESt/<Tos-gradieflt of RUa 


X 






231GW1B 


INTERMEDUTE 


WESfcross-gradienl of RUs 


X 






231GW19 SHALLOW 


WESfcross-gradienl of RUs 


X 






231GW20 1 INTERMEDUTE 


downgmdientof RU 231 


X 


X 




231GW21 


SHALLOW 


downgradlentof RU 231 


X 


X 




231GW22 


SHALLOW 


downgmdientof RU 231 


X 


X 




231GW23 


SHALLOW 


npgradient of RUs 207/3B 


X 






231GW24 


SHALLOW 


west/cms-gradient of RUs 


X 






231GW25 


SHALLOW 


downgradientot RU 231 


RETAIN 


X 


TPHg (EPA Method 8015) 

TPHdfi) (EPA Method 8015 W/SGCU) 

VOCs IBTEX, MeCL PCE, VC| (EPA Method B260) 

PAH5 (EPA Method Bi70-S1M) 

Cr, Co, Cn,Pb, Ha NLAaZn.As(EPA Method 6010) 

Redox Parametefs 
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Table 2-1. Summary of Groundwater Monitoring and Well Abandonment Program 
Corrective Action Implementation Work Plan Building 207/231 Area 



Wdl Name 


Water Bearing 
Zone 


LocalionWithReg)ect to Remedial 
Units 


Perform WeU 
Abandonment 

During 
Conslruclion 


PRE-CONSTRUCTION MONITORING 
PROGRAM rai 

Frequencv and Duration; One-time sampling 


POST-CONSTRUCTION MONITORING PROGRAM [11 141 

Freausicv; 

Excavation Alternative |RUs207, 38, 231, 230) 

YEARl:Quarta-ly 

AFTER YEAR 1; As AI,Mn,Fe Annually and all other analytES and FiddAnalyasSani- 

Aimually 

Capping Alternative (RU 228) 

YEAR 1: Quarta-ly 

YEAR 2: As Al,Mn,FeAiinualIy and all other analytes and FiddAnalyasSemi-Aimually 

YEARS 3-10: Annually 

Duration; 

Monitor As At, Mn, Fe until Arsenic conceitrations are below cleanup labels 

M oni tor all othH' analytes until C OCs are below cleanup iBvds for 4 oanseoitive monitoring 

afaits 
Monitoringwili cease on a per individual analyte suite (e.g.,VOCs) and/orbyweiibaas 

Analvtes; SeeRU-SDecificlistof analvtesbdow 

FiddAnalvas Watff Iwels dH, specific conductance, Diaolved oxygen (w^l-specificl 


went at least 2 months prior to start or 
osnslruction 

Analvtas TPHd/fo(EPA Mdhod8015); 

VaCs(EPA M^od8260); As Al, Mn, Fe 

(EPA Method 6010) 

FieJd Analvas Wata-lev^ oH, soeciHc 
oanductanca disolved oxygen (DO] 


231GW26 


INTERMEDUTE 


downgtadientofRU 231 


X 


X 




231GW27 


INTERMEDUTE 


west/ODSs-giadient of RUs 


X 






231GW2S 


INTERMEDUTE 


eastynpgmdirait of RU 231 


X 






231GW29 


INTERMEDUTE 


WGSt/cross-gradiait tat RU 230 


X 






231GW3D 


SHALLOW 


apgradient of RU 207 


X 






231PZ01 


SHALLOW 


downgmdientof RU231 


X 


X 




zsipzm 


SHALLOW 


downgradientof RU231 


X 






ZSIPZOS 


SHALLOW 


west/croES-gradJent Eo RU 230 


X 






ZSIPZM 


SHALLOW 


WGSt/cross-gradiait tat RU 230 


X 


X 




OW-1 


INTERMEDUTE 


WGS^croES-gradient tat RU 230 


X 






HGH-2-30 


- 


west/doss-gtTtdi^ntto RU 30 


X 






HGB-2-4a 


- 


wst/GTOs-gtndi^ntto RU 30 


X 






HGB-a-71 


- 


wst/cnts-gtudientto RU 30 


X 






Has-3-w 


- 


west/cross-gradiait tat RU 230 


X 






HGB-3-64 


- 


wesl/croES-gradient tat RU 230 


X 






HGB-3-74 


- 


west/ cross-gradient tat RU 230 


X 






231EW01 


- 


downgradientof RU231 


X 






Z)l£Wa2 


- 


downgradientof RU 231 


X 






ZIIEWOS 


- 


downgiadientofRU 231 


X 






Z)l£WOt 


- 


downgradientofRU 231 


X 






ZIIEWOS 


- 


downgradientof RU 231 


X 






Z)l£Wa6 


- 


downgradientof RU 231 


X 






231EW07 


- 


downgradientof RU 231 


X 






zsuwai 


- 


downgiadientofRU 231 


X 






Z3uw<a 


- 


downgradientofRU 231 


X 






Z3UW<B 


- 


downgradientof RU 231 


X 






231IW04 


- 


downgradientof RU 231 


X 






Z3UW05 


- 


downgradientof RU 231 


X 






231IW0B 


- 


downgiadientofRU 231 


X 






231IW07 


- 


downgradientofRU 231 


X 






231IW0B 


- 


downgradientof RU 231 


X 






ziuwog 


- 


downgradientof RU 231 


X 






Z31IW10 


- 


downgradientof RU 231 


X 






2311W11 


- 


downgradientof RU 231 


X 






BUI L DENG 228 A RE A 
REMEDIAL UMT 


NewWdllA 
(231GW2aa^) 


SHALLOW 


dowiigi-adientof RU22a 


RETA1.\ 


K|5| 


TPHd. TPHfb (EPA Method 8015) 

VOCs [1,2-DCBI (EPA Method Bia)} 

Nidiel lEPA Method 6010) 


NewW^lB 
(231GW20aB) 


INTERMEDUTE 


downgradientofRU 22B 


RETAIN 


X[5| 


TKld, TPHfb (EPA Method 8015) 

VOCs [1,2-DCBI (EPA Method Bi60) 

Nidiel lEPA Method 6010) 


BUILDING 3BAREA 
REMEDIAL UNIT 


NewWellS SHALLOW 


downgtadioit of RU 30 


RETAIN 




TPHdfi) lEPA Method B015W/SOCU) 
PAHs(EPAM^Dd8270-SIM) 
Lead, Zinc (EPA Method 6010) 


BUILDING 230 A RE A 
REMEDIAL UNIT |2| 


231GW11 


SHALLOW 1 downgradlentotHUBO 


RETAIN 


X 


Sod COCs for whjdi groundwater wiL be monitored; 

TPHd,fb (EPA Method 8015 W/SGCU) 

PAHs(EPA Method aj70-SIM) 

Lead, Zinci As (EPA Method 6010) 

Redox Parsmetss 



TOO T NOTES: 

START or CONSTRUCTION WILL BE CONTINGENT UPON REGULATORY (Water Board) APPROVAL OE THE BUILDING 207/231 CAP AREA IMPLEMENTATION WORX PLAN. 

- = INDICATES DATA IS NOT APPLICABLE OR AVAILABLE, 

ill ALL POST-CONSTRUCTION MONITORING WELLS WILL BE ABANDONED AFTER MONITORING PROGRAM CRITERIA ARE MET UPON REGULATORY APPROVAL. 

[2| NO GROUNDWATER SAMPLING WAS CONDUCTED AT BUILDING 230 RU, THEREFORE, COCs IN GROUNDWATER NOT IDENTFIED; ANALYZE FOR SOIL COCs 

[3| PRE-CONSTRUCTION MONITORING 0B[ ECTIVES: ONE TIME MONITORING EVENT TO FURTHER ESTABLISH PRE-CONSTRUCTION BASELINE CONDITIONS FOR (1) PETROLEUM-RELATED COC CONCENTRATION TRENDS AND (2) ARSENIC AND 

ASSOCIATED REDOX PARAMETERS. PERFORMED FIRST QUARTER 2008 

141 POST -CONSTRUCTION MONITORING OBI ECTIVES: CONDUCT POST-CONSTRUCTION ASSESSMENT OF |ll REMEDY EFFECTIVENESS IN REDUCING COC CONCENTRATIONS BELOW CLEANUPLEVELS AND (2) POTENTIAL FOR OBTAINING 

CLEAN CLOSURE OF RUf LISTING OF LAND USE CONTROL IF /WHEN CLEANUP LEVELS ARE MET IN GROUNDWATER AS FOLLOWS 

YEARl : MONITOR FOR (1) ARSENIC AND ASSOCIATED REDOX PARAMETERS AND (2) RU-SPECIFIC COCs. 

AFTERYEARl MONITOR FOR (11 ARSENIC AND ASSOCIATED REDOX PARAMETERS ANNUALLY (2) RU-SPECIFIC COCs SEMI-ANNUALLY. 

■REDOX PARAMETERS" ARE OTHER METALS ANALYZED UNDER EPA TEST METHOD 6010WITHAs(Al, Fe Mn) AND FIELD MEASUREMENT OF DISSOLVED OXYGEN IDO) AND OXmATIONREDUCTION POTENTIAL (ORP). 

IS] WELLS INSTALLED jANUARY/FEBRUARY, 2aB(T&R, 20CO. MONITORING I^RFORMED FIRST AND SECOND QUARTERS 20Ca 



Chfcted MS 
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FIGURES 




NOT TO SCALE 



LEGEND 




LOCATION MAP 

NOT TO SCALE 



BUILDING 207/231 PROJECT AREA 



NOTES 

1. SITE TOPOGRAPHY PROVIDED BY PRESIDIO TRUST AS 
PERFORMED BY KUCERA INTERNATIONAL INC, 38133 WESTERN 
PARKWAY. WILLOUGHBY, OH 44094. (440)975-4230. DATE OF 
TOPOGRAPHIC AERIAL SURVEY IS MARCH 24, 2000. DATE OF 
GPS GROUND CONTROL IS APRIL 20, 2000. THE COORDINATES 
ARE BASED ON NAD 27 CALIFORNIA STATE PLANE - ZONE 3 - 
U.S. SURVEY FEET. ELEVATIONS ARE BASED ON NAVD 88 - 
U.S. SURVEY FEET. UPDATED TOPOGRAPHIC MAPPING PROVIDED 
BY CHAUDHARY Sc ASSOC. USING THE SAME DATUMS, UNDER 
SUBCONTRACT TO MACTEC ON APRIL 7, 2005. 

2. SEE CONTRACT SPECIFICATIONS FOR ADDITIONAL INFORMATION 
REGARDING SITE CONDITIONS AND REQUIREMENTS OF WORK. 



o 
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MACTEC 



SITE LOCATION MAP 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE 



1-1 
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kl 



LEGEND 



HISTORIC WALL 
TOPOGRAPHIC COMTOUR 
BUILDING 307/331 AREA 

GROUNDWATER REMEDIAL UNITS 

SOIL REMEDIAL UNITS 

GEOARCHAEOLOGICAL 
TRENCH LOCATION 

GEOLOGIC CROSS SECTION 



PERIMETER FENCE 



STOCKPILE STAGING AREA 



B- 



-B' 



FORMER STRUCTURE OR FEATURE 

SANITARY SEWER MANHOLE (SEE 
CONSTRUCTION DRAWINGS C-101 AND 
102 FDR ASSOCIATED UTILITY PIPEING] 

FIRE HYDRANT [SEE CONSTRUCTION DRAWINGS 
C-101 AND 103 FOR ASSOCIATED UTILITY PIPEING) 



(o) 



at, 

TOJ 



0MACTEC 



SITE PLAN AND REMEDIAL UNITS 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE' 



1-2 



DRAWN 
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NORTHERN DOYLE DR 



'ASS 

ASSUMED FORMER BUILDING 207 
RU EXCAVATION AREA 



A- 
NORTH 




r30 



-20 






"DIATE / DEEP 
A( JUITARD 



10 LU 

UJ 



O 

> 

■0 LiJ 



--10 



--30 



--40 



1--50 



NOTES: 



NOVEMBER 28, 2005 SHALLOW SAND 
POTENTIOMETRIC SURFACE (TREADWELL 
AND ROLLO, OCTOBER 2006) 

PROFILE OF ASSUMED EXCAVATION AREA 



50 FEET 
VERTICAL EXAGGERATION 4X 



1. CROSS-SECTION LOCATIONS ARE SHOWN ON FIGURE 1-2, 



3- 



4. 



HORIZONTAL DATUM: NAD 27 CALIFORNIA STATE PLANE - ZONE 3 

VERTICAL DATUM: NAVD 88 - U.S. SURVEY FEET. 

POTENTIOMETRIC SURFACE WAS GENERATED FROM DATA SHOWN IN THE SEMI ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006(TREADWELL 

AND ROLLO, OCTOBER 2006), THE DATA WAS CONVERTED FROM PLLW TO BE CONSISTENT WITH TOPOGRAPHIC SURVEY DATA, CONVERSION: NAVD 88 = PLLW-0.37 

BECAUSE GROUNDWATER ELEVATIONS VARY BASED ON SEASONAL CONDITIONS, USING GROUNDWATER ELEVATIONS IN HYDROPUNCH BORINGS MAY NOT ACCURATELY 

REFLECT THE TRUE HIGH HIGH GROUNDWATER ELEVATION AND THEREFORE, DATA FROM THESE POINTS ARE NOT USED TO DEVELOP THE POTENTIOMETRIC SURFACE. 
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GEOLOGIC CROSS-SECTION A-A 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE 



1-3 



40640751 C6 {17 






flppfh^jum QAiF 



HALLECK STREET 




230TP1 00 
(proj 8.5' north) 

GEOARCHEOLOGICAL TRENCH IS 
LOCATED ENTIRELY INSIDE 
EXCAVATION LIMITS AND FILL 
SOIL TO BE COMPLETELY 
Lu REMOVED DURING EXCAVATION 

LU 



-30-" 



GEOARCHEOLOGICAL TRENCH BACKFILL MATERIAL TO BE REMOVED TO DEPTH 
SHOWN (SEE TECHNICAL SPECIFICATIONS; ATTACHMENT 1) 



40 FEET 
VERTICAL EXAGGERATION 4X 



NOTES: 

1 . CROSS-SECTION LOCATIONS ARE SHOWN ON FIGURE 1 -2. 

2. HORIZONTAL DATUM: NAD 27 CALIFORNIA STATE PLANE - ZONE 3 
VERTICAL DATUM: NAVD 88 - U.S. SURVEY FEET, 

3. POTENTIOMETRIC SURFACE WAS GENERATED FROM DATA SHOWN IN THE 
SEMI ANNUAL GROUNDWATER MONITORING REPORT 1 ST AND 2ND 
QUARTERS 2006(TREADWELL AND ROLLO, OCTOBER 2006). THE DATA WAS 
CONVERTED FROM PLLW TO BE CONSISTENT WITH TOPOGRAPHIC 
SURVEY DATA. CONVERSION: NAVD 88 - PLLW-0.37 

4. BECAUSE GROUNDWATER ELEVATIONS VARY BASED ON SEASONAL 
CONDITIONS, USING GROUNDWATER ELEVATIONS IN HYDROPUNGH 
BORINGS MAY NOT ACCURATELY REFLECT THE TRUE HIGH HIGH 
GROUNDWATER ELEVATION AND THEREFORE, DATA FROM THESE POINTS 
ARE NOT USED TO DEVELOP THE POTENTIOMETRIC SURFACE. 



SOIL SAMPLE LOCATION 
GROUNDWATER SAMPLE LOCATION 
WELL OR PIEZOMETER SCREEN INTERVAL 

NOVEMBER 28, 2005 SHALLOW SAND 
POTENTIOMETRIC SURFACE (TREADWELL 
AND ROLLO, OCTOBER 2006) 

PROFILE OF ASSUMED EXCAVATION AREA 
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GEOLOGIC CROSS-SECTION B-B' 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



JHD ■]aS4D75llffi 






CUCKED OATf 






FIGUHE 



1-4 



10^2008 



SHALLOW 
SAND 




m^ 



^ 



^ 



-30-" 



EXPLANATION 



FILL (HETEROGENEOUS MIXTURE OF SAND, SILT, 
CLAY, GRAVEL AND CONSTRUCTION DEBRIS 

SHALLOW SAND (SM, SP, SW, SC) 

FINE-GRAINED AQUITARD MATERIAL 
(CL, ML, CH, BAY MUD) 

UPPER AND LOWER INTERMEDIATE SAND 
(SW, SP, SM, SC) 

HISTORICAL EXCAVATION BACKFILL 

HISTORICAL EXCAVATION BACKFILL 
CONTAINING LTTD SOIL 

GEOARCHEO LOGICAL TRENCH BACKFILL MATERIAL TO 
BE REMOVED TO DEPTH SHOWN(SEE TECHNICAL 
SPECIFICATIONS; ATTACHMENT 1) 



SOIL SAMPLE LOCATION 



GROUNDWATER SAMPLE LOCATION 



NOTES: 

1 . CROSS-SECTION LOCATIONS ARE SHOWN ON FIGURE 1-2. 

2. HORIZONTAL DATUM; NAD 27 CALIFORNIA STATE PLANE - ZONE 3 
VERTICAL DATUM; NAVD 88 - U.S. SURVEY FEET. 

3. POTENTIOMETRIC SURFACE WAS GENERATED FROM DATA SHOWN IN THE 
SEMI ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND 
OUARTERS 2006(TREADWELL AND ROLLO, OCTOBER 2006). THE DATA WAS 
CONVERTED FROM PLLW TO BE CONSISTENT WITH TOPOGRAPHIC 
SURVEY DATA. CONVERSION; NAVD 88 = PLLW-0.37 

4. BECAUSE GROUNDWATER ELEVATIONS VARY BASED ON SEASONAL 
CONDITIONS, USING GROUNDWATER ELEVATIONS IN HYDROPUNCH 
BORINGS MAY NOT ACCURATELY REFLECT THE TRUE HIGH HIGH 
GROUNDWATER ELEVATION AND THEREFORE, DATA FROM THESE POINTS 
ARE NOT USED TO DEVELOP THE POTENTIOMETRIC SURFACE. 



WELL OR PIEZOMETER SCREEN INTERVAL 



NOVEMBER 28, 2005 SHALLOW SAND 
POTENTIOMETRIC SURFACE (TREADWELL 
AND ROLLO, OCTOBER 2006) 

PROFILE OF ASSUMED EXCAVATION AREA 



^MACTEC 



GEOLOGIC CROSS-SECTION C-C 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 
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££ 

■*fO 

coo 
oo 

■S-CM 



1-5 




.J 




u. 



-11.00- 




£^07SB22 



207HP102 



;207HP103 



207SB06 



Ben7ene 

EtliylDenzene 

ToiijenE----""" 

"H Diesel 
TPH Gasoline 
Xytenss (totol) 



_6Z- - — -120" 



" 40 
9200 
4200 
370 



110 

NA 

6B00 

690 



207HP103 



M ethyl- terl- butyl ether 



04/07/04 - 10 



"V 




uoo 



207H°03 



\ 



Benzene 
Methy-tert-but 
T^H Gosoline (C 



03/12/97 - a>-$3/f2/37 - 8 SPL 



970 

1700 
5Q0O 




-207HP100 




207EX1 1 



Benzene 
Ethylbenzene 
Toluene 
TPH Gasoline 
Xylenes (total) 



Parking f 




■207SB104 


04/08/04 - 12 


Methyl-tert- butyl ether 


44 



38SB1 00 


04/07/04 - 10.5 


VTni^ chloride 


1,5 



207EX33 



207HP03 



207SB04 



20tEX19 



TPH 




oo 





w 



E3-207GW03 



38 SB 100 


1.G0 


Benzo(a)pyTene 


3.064 J 



207HP101 



-207HP18 



^ 207EX11 
207EX118 



207EX10 



^ 207SB08 



f 



FORMER 
BLDG 207 



\ 



207SB08 



CsTzene 



207EX1 



Benzene 
Ethylben;ene 
Toluene 
TPH GosQline 
Xj^enes (totol) 



3.00 



0.0O7 



3,50 



IS 
'90 
260 
9100 
900 



MT3E 




R BUILDING 207 
REMEDIAL UNIT 




ISBIOO 



I 



1 .- 



\ 




3BSB101 


0,50 


3,00 


5,50 


8enzo(a)pyrene 

6erzo(b)fluoranthene 

Ber;c>[h + li)tlouranlh 

TPH Diesel 

TPH Fuel Oil 

Lend 

Zinc 


0.1 B A 
0.33 A 
0.42 A 
2600 A 
4300 A 
140 J- 
B5 J-- 


290 A 
55 J- 


0.87 A 




3BSB101 


04/07/04 - 


10.5 




Benzofajonthracene 


0,31 






Benzo(a)pyrene 


0.41 






Benzo{b>fluoronthene 


47 






Benzo(b+k)fluoranthene, Total 


0.61 






Benzo(k)f uoranthene 


0.15 






Chrysene 


0,38 






lndeno(lH2,5— cd)pyrene 


0.15 







38SB1( 



Handicap 
Parking '^ 



207EX08 



TPH Gasaiine 



207SB09 



207EX15 


3,50 


Benzene 
TPI-I Gosoline 


0.13 
84 



207EX-15 
A 



207EX08 



207EX12 



207SB09 



.-A 



207SB01 




h-^7 



y^ 



207SB02 , 



207SB1 1 



^xsg 



.1^.00 






207EX12 



lolucnc 
TPH, 



Benzene 

TPH Gasoline (C7-C12) 



3.4 
2100 



207EXH! 



3.50 



207SB105 



BenzGno 
TPH Fuel Oil 
Unknown diesel 
Unknown gasoline 
Leod Han 



BO A 
530 A 
240 A 
20 

: J 



38SB102 



38SB102 



Anthracene 

Benzoioionthracere 

Benzo(o)pyrcnG 

Benzo{b)fluoranthene 

Benio{b+k)flok.ranth 

Benzo{k)fuoranth 

Chrysene 

Fiuoranthene 

Phenonlhrene 

Pyrene 

TPH Fuel Oil 

Unknown diesel 

Arsenic 

Leod 

Zinc 



1.00 



120 J 

83 A 



3,50 



11 A 



5.50 



0.15 A 



0.11 A 



1300 A 
140 A 
6.6 A 



w 

FOR&? 
BLDG 3^ 




"^-A GARAGK 



Handicap 
Parffing J- 



Pori<ing 



3 



■00- 



&v 




FORMER BUIL 
SOIL REMEDJAL, 




G 208 SU^P 

NIT ^ 



3BSS102 


04/07/04 - 12 


■ 


Benzo'ajartiracene 

Benzo(a}pyrene 

Benzo{b)fluoronthene 

Bcnzo(b— k)fliJoranthcne, Totci 

Chrysene 

Nickel 

Arsenic 


0.071 
0.069 

0.-1 
0.14 
0,079 

8,4 

24 





3856103 


1.50 


10.00 


TPH Fuel Oil 

Arsenic 


650 J 


7.5 A 




38SB10* 



>31SB54 



38SB103 



Benzo(b)fluoronthene 
Benzo(b+k)flouranther,e, Totol 
Benzotclanthracene 
BenzDfoJpyrene 
Benzo(kj fiuoranthene 
Ch'ysene 

lnder,o(l,2,3-cd)pyrene __ 
Toluene ___- — — ^ 

Arsenic - — 



04/06/04 - 12 04/06/04 - 12 DUP 



0,051 
0.051 



20BSE 



TPH Diesel 

TPH Ga5oline 

TPH totol Petroleum Hydrocarbons 



7400 

13 
2B00O 



271SB10_(L=^^ 


*es^ 


5,00 


=S6fr?o(a)pyrene 

Leod 
Z'nc 


56 J 

120 A 


0.037 A 



231HP14 




aoasBi 00 — - 


-04/08/04 - 


- 12 


Benzo(9-)onth"focene 


1,3 




Senzofajpyrene 


1.3 




Benzo(b)fluofonthene 


1.5 




Benzo(b+k)fluoranthene, Total 


2.0 




Benzo(k)fluoranther.e 


0.51 




Chrysene 


1,5 




lndeno{1,2,3— cd)pyTene 


0,38 





FORMER BUILimiG 38, 38-A 
GARAGE SOIL REMEDIAL UNIT 



208SB100 



Ben?o(a)pyrene 
TPH Fuel Oil 
Zinc 
Leod 



6,00 



320 A 

79 J- 
69 J- 



7,50 



0,10 A 



271SB100 



Benzo(o)onthracene 
gen io(li) fluoronthene 
Benzo(b+k)fluoranthenG. Tote 
\Chrysene 



062 




04/08/04 - 10.5 



0.051 
0.043 



^J\Oo 



FORMER BtHLDiNG 271 SOIL 
REMEDIAL AREA 

14.00- 




SOUTH 





N 



20 









OBiHNNlOl OVER^S 



O 



20 



40 



SCALE IN FEET 





Final Soil 


Groundwater 




Cleanup 


Cleanup 




Levels 


Levels 


Chemical 


(mg/kg) 


(Avg/L) 


Total Petroleum Hydrocarbons (TPH) 






TPH as gasoline 


11.6 


443 


TPH as dJesel 


115 


443 


TPH as fuel oil 


144 


443 


TPH Unknown Diesel Hydrocarbon 


- 


443 


TPH Unknown Gasoline Hydrocarbon 


-- 


443 


Polynuclear Aromatic Compounds (PAHs) 






Acenaphthene 


0,31 


1200 


Acenaphthyiene 


0,067 


-- 


Anthracene 


0,45 


770 


Benzo(alanthracenB 


0-27 


0.0044 


Benzola)pyrene (B|a|P) 


0,027 


0.0044 


Benzo(b)fluoranthene 


0.27 


0.0044 


Benzolb+kjflouranthene, Total 


0,27 


0.0044 


Benzo g,h,i)perylene 
Benzo(fi)flLJoranthene 


0,25 


150 


27 


0,0044 


Chrysene 


0.67 


0,0044 


Dibenzo(a,h)anthracene 


0,071 


-- 


Fiuoranthene 


1,5 


300 


Fluorene 


0.28 


300 


lndeno(1 ,2,3-cd}pyrene 


0.26 


0,0044 


Naphthalene 


0,3 


300 


Phenanthrene 


0,61 


230 


Pyrene 


0.79 


230 


Total PAHs 


5.6 


0,031 


Metals/ Inorganics 






Aluminum 


76000 


1,000 


Arsenic 


6,2 


10 


Barium 


320 


1,000 


Beryllium 
Cadmium 


10 


- 


0,8 


1.1 


Calcium 


— 


- 


Chloride 


— 


250,000 


Chromium 


140 


50 


Cobalt 


21 


3 


Copper 


49 


3,1 


Cyanide 


1000 


- 


Iron 


23000 


- 


Lead 


50 


2.5 


Magnesium 


- 


~ 


Manganese 


1800 


- 


Mercury 


0,4 


~ 


Nickel 


110 


8.2 


Nitrate 


- 


10,000 


Potassium 


— 


~ 


Silver 


1 


— 


Sodium 


- 


- 


Vanadium 


90 


15 


Zinc 


60 


61 


Volatile Organic Compounds (VOCs) 






t,1,1-Trichloroethane 


.. 


200 


1,1,2,2-Tetrachloroethane 


~ 


1 


1,1,2-Trichloroethane 


- 


5 


1,1,-Dichloroethane 


- 


5 


1 , 2, 4-Tri methyl benzene 


52 


- 


1 , 2- Dichloro benzene 


1.1 


14 


1 ,2-Dichloroethane 


- 


0,38 


1,2-Dichloroethene (cis & trans) 


- 


6 


1,2-Dichloropropane 


— 


5 


1 ,3,5-Trimethylbenzene 


21 


- 


1 ,3-Dichlorobenzene 


~ 


65 


1 ,4- Dichloro benzene 


0,13 


5 


2-Butanone 


3,8 


4,200 


2-Hexanone 


2.8 


700 


Acetone 


0.24 


1,500 


Benzene 


0.005 


1 


Bromoform 


- 


100 


Carbon dioxide 


- 


— 


Carbon disulfide 


200 


.. 


Chlorobenzene 


— 


70 


Chloroform 


- 


80 


Chloromethane 


.. 


1,3 


cis-1 ,2-Dichloroethene 


0.19 


6 


Ethane 


— 


— 


Ethene 


— 


— 


Ethylbenzene 
Metnane 


5 


43 


- 


~ 


Methyl t-butyl ether 


0.023 


13 


Methylene chloride 


0.076 


4,7 


sec- Butyl benzene 


- 


- 


Styrene 


- 


100 


tert-Butylbenzene 
Tetrachloroethene 


~ 


— 


0,087 


0.8 


Toluene 


1 


150 


TrichloroBthene 


0.26 


2,7 


Trichlorofiuoromethane 


- 


150 


Vinyl chloride 


- 


0,5 


Xylenes 


5.7 


130 


Xylenes (m&p-) 


5.7 


130 


Xylenes (o-) 


5.7 


130 


Semi-Volatile Organic Compounds (SVOCs) 






Bis(2-ethylhexyl)phthalate 


66 


- 


Pesticides and PCBs 






4,4-DDD 


0,011 


_- 


Arochlor 1016 


0,033 


0,00017 


Polychlorinated BIphenyls (PCBs) 






PGB 1016 


-- 


0.00017 



-f HYDROPUNCH 

-$- SOIL BORING LOCATION 

A EXCAVATION SAMPLE LOCATION 

-$- SOIL BORING LOCATION WITH GRAB 
GROUNDWATER SAMPLE 



GROUNDWATER REMEDIAL 
UNITS 

SOIL REMEDIAL UNITS 



GROUNDWATER CONCENTRATIONS EXCEEDING CLEANUP LEVELS: 

r STATION NAME 

-DATE AND DEPTH OF SAMPLE 
CONCENTRATION fig/L 

ANALYTE 



38SB100 


04/07/04 - 10,5 






Vinyl chloride 


1,5 







SOIL CONCENTRATIONS EXCEEDING CLEANUP LEVELS: 
r STATION NAME 



33SB100 



Benzo(a)pvrene 



1.00 



0,64 J 



-DEPTH OF SAMPLE 
-CONCENTRATION mg/kg 

-ANALYTE 



- SPL = Split - DUP = DUPLICATE 



NOTE: 

1 , ONLY RESULTS THAT WERE DETECTED ABOVE CLEANUP LEVELS ARE SHOWN. 

2, DETECTION LIMITS FOR VARIOUS PESTICIDES EXCEEDED CLEANUP LEVELS, 

3, MOST CONSERVATIVE CLEANUP LEVELS ARE USED IN THE POSTING ON THIS FIGURE, 
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SOIL AND GROUNDWATER CONCENTRATIONS 
EXCEEDING CLEANUP LEVELS - BUILDING 207 AREA 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE 



1-6 



DRAWN 

JHD 



JOB NUMBER 

4084075106 02 



CHECKED 

JHD 



CHCK'D DATE 

10/2008 



APPROVED 

RR 



APPRV'D DATE 

10/2008 







REFERENCES 

1. HIGHEST REPORTED GROUNDWAIEK ELEVMION DATA FHDM 2001 THFIOUGH 
SODS FOUPID N THE PRESIDIO SEMI ftNNUAL GROUNDWATEH UONrrORINB 
REPOni tSTAND2tJDQUABTEHSJ(](]S (THEADWELL AND flOLLO QCTQBefi 

? Al I WA-Ft! I FUFI S AHF SHOWN IN NflVD BS- US SkJHUpy FEET. THEY HAVE 
BEEN CONVERTED FROM PLLWTO BE CONSISTENT WITH TOPOGRAPHIC 

SURV:V[3AIA 

CONVERSION. NAVD 88 = PLLW 37 



f 



NQ'6: 

AtHIAL PKOrOGflAPHI MIA tUKQI 2H. SOO ^OqjfLCE: PRESUO IHUSr GIS QEPARrVEHr 




EXPLANATION 

SVE AND OnOUNDWATER INJECTION (IW) 
on E>TRACTION JEIV) WELL 

GROUNDWATER REMEDIAL UNITS 
SOIL REMEDIAL UNITS 

MONITORING WELL - SHALLOW SAND 
MONITORING WELL DEEP SAND 
PIEZOMETER - SHALLOW SAND 

HIGH GROUNDWATER COPJTOUR 



<!= 



[11.67] 

10.25 

(5/23/05) 



TENNESSEE HOLLOW UNDERQaOUND PIPELINE 



APPROXIMATE DIRECTION OF SHALLOW iONE 
GROUNnWAlFn FLOW (t/AYSJ, mat) 



INTERPOLATED SHALLOW ZONE 
GROUNDWATER E LEV INAVD 88) 
USFD FOP CONTOUR GFNFRATION ONLY 

HISTORICAL HISH SHALLOW ZOhE 
GROUNDWATER E LEU. (NAVDBa) SDATE 
MONFTDRCD (I) 

FORMER STHUCTURE OR FEATURE 



#MACTEC 



HISTORICAL HIGH WATER ELEVATIONS 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



2-1 



DRnWh 
JHD 



JOB NUMBER 
403'! 0751 06 



CHECKED DATE 
JHD IQ/^OQB 



APPROVED DATE 
RR 10/2008 



DOYLE DR/H^N101 




BUILDING 231 " ^^ 
SOIL REMEDIAL UNIT 






Final Soil 


Groundwater 




Cleanup 


Cleanup 




Levels 


Levels 


ChGmical 


(mg/kg) 


(^g/L) 


Total Petroleum Hydrocarbons (TPH) 






TPH as gasoline 


11 6 


443 


TPH as diesel 


115 


443 


TPH as fuel oil 


144 


443 


TPH Unknown Diesel Hydrocarbon 


- 


443 


TPH Unknown GasolinG Hydrocarbon 


- 


443 


Polynuclear Aromatic Compounds (PAHs) 






AcGnaphthene 


0.31 


1200 


AcGnaphlhylenG 


0.067 


~ 


AnthracGne 


0.45 


770 


B6nzo(a}anthracene 


0.27 


0.0044 


Benzo(a)pyrene (B[a]P) 


0.027 


0.0044 


Benzo(b)fuoranthene 


0.27 


0.0044 


Benzofb+klflouranthene, Total 


0.27 


0.0044 


BGnzo(g,h,i)pGrylGnG 
B6nzo(R)fluoranthenG 


0.25 


150 


0,27 


0.0044 


Chrysene 


0,67 


0,0044 


Dlbenzo(a,h)anthracene 


0,071 


- 


Fluoranthene 


1.5 


300 


Fluorene 


0,28 


300 


lndeno{1 ,2,3-cd)pyrene 


0,26 


0,0044 


NaphthalGne 


0,3 


300 


PhGnanthrene 


0.61 


230 


Pyre n 6 


0,79 


230 


Total PAHs 


5,6 


0.031 


Metals/ Inorganics 






Aluminum 


76000 


1,000 


Arsenic 


6.2 


10 


Barium 


320 


1,000 


Baryllium 


10 


-- 


Cadmium 


0,8 


1.1 


Calcium 


— 


— 


ChloridG 


— 


250,000 


Chromium 


140 


50 


Cobalt 


21 


3 


Copper 


49 


3 1 


Cyanide 


1000 


— 


Iron 


23000 


— 


Lead 


50 


2.5 


Magnesium 


-- 


— 


Manganese 


1800 


-- 


Mercury 


0,4 


-- 


Nickel 


110 


8.2 


Nitrate 


.. 


10,000 


Potassium 


— 


_ 


Silver 


1 


_ 


Sodium 


- 


— 


Vanadium 


90 


15 


Zinc 


60 


81 


Volatile Organic Compounds (VOCs) 






1,1,1-Trichloroethane 


— 


200 


1 ,1 ,2,2-Tetrachloroethane 


— 


1 


1.1,2-Trichloroethane 


— 


5 


1,1,-DichloroGthanG 


— 


5 


1 ,2,4-Trim6thylbGnzGne 


52 


- 


1 ,2-DichlorobGnzGne 


1.1 


14 


1 ,2-DichlDrDettiane 


— 


0.38 


1 ,2-Dichloroethene (cis & trans) 


-- 


6 


1,2-Dichloropropane 


— 


5 


1 ,3,5-Trimethylbenzene 


21 


— 


1,3-Dichlorobenzene 


— 


65 


1,4-Dichlorobenzene 


0.13 


5 


2-Butanone 


3.8 


4,200 


2-Hexanone 


2.8 


700 


AcGtonG 


0.24 


1,500 


BenzGne 


0.005 


1 


Bromoform 


- 


100 


Carbon dioxide 


— 


- 


Carbon disulfide 


200 


- 


Chlorobenzene 


-- 


70 


Chlorotorm 


— 


80 


Chloromethane 


- 


1.3 


cis-1 ,2-DichloroGthGnG 


0.19 


6 


ElhanG 


— 


— 


Ethene 


— 


— 


Ethyl benzene 
Metnane 


5 


43 


- 


- 


Methyl t-butyl ether 


0,023 


13 


Methj'lene chloride 
sec-Butyl benzene 


0.076 


4.7 


-- 


- 


Styrene 


— 


100 


tert-Butyl benzene 
Tetrachbroethene 


— 


.. 


0.087 


0.8 


Toluene 


1 


150 


TrichlorOGthGne 


0.26 


2.7 


Trichlorofluoromethane 


-- 


150 


Vinyl chlonde 


-- 


0,5 


Xylenes 


5.7 


130 


Xylenes (m&p-) 


5.7 


130 


Xylenes (o) 


5.7 


130 


Semi-Volatile Organic Compounds (SVOCs) 






Bis(2-ethyl hexy 1) phthalate 


66 


■- 


Pesticides and PCBs 






4,4-DDD 


0,011 


,_ 


Arcchlcr 1016 


0,033 


0,00017 


Polychlorlnated BIphenyls (PCBs) 






PCB1016 


- 


0.00017 



-f HYDROPUNCH 

-$- SOIL BORING LOCATION 

A EXCAVATION SAMPLE LOCATION 

-$- SOIL BORING LOCATION WITH GRAB 
GROUNDWATER SAMPLE 

-0- GROUNDWATER WELL SAMPLE LOCATION 



GROUNDWATER REMEDIAL 
UNITS 

SOIL REMEDIAL UNITS 



38SB' 00 


C4/07/01 - IC.5 






Vinyl crilaride 


l.b 







GROUNDWATER CONCENTRATIONS EXCEEDING CLEANUP LEVELS: 

r STATION NAME 

-DATE AND DEPTH OF SAMPLE 
-CONCENTRATION pg/L 

^ ANALYTE 

SOIL CONCENTRATIONS EXCEEDING CLEANUP LEVELS: 

r STATION NAME 

-DEPTH OF SAMPLE 
-CONCENTRATION mg/kg 

L ANALYTE 

- SPL = Split - DUP = DUPLICATE 

NOTE: 

1 . ONLY RESULTS THAT WERE DETECTED ABOVE CLEANUP LEVELS ARE SHOWN. 

2. DETECTION LIMITS FOR VARIOUS PESTICIDES EXCEEDED CLEANUP LEVELS. 

3. MOST CONSERVATIVE CLEANUP LEVELS ARE USED IN THE POSTING ON THIS FIGURE. 



3BSB100 



3e^^o(ajpv^e^e 



1.00 



0.64 J 






OHO 



SCALE IN FEET 



SOIL AND GROUNDWATER CONCENTRATIONS 
EXCEEDING CLEANUP LEVELS - BUILDING 231 AREA 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE 
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DRAWN 

JHD 



JOB NUMBER 

4084075106 07 



CHECKED 

JHD 



CHCK'D DATE 

10/2008 



APPROVED 

RR 



APPRV'D DATE 

10/2008 




_J 



-T-=L>:=*'^ 



- oUD MftSON 



STREET" 



.,*. 






<'^'5..- 



-- ^ 



Vn 



•IT 

1/ iQ DO^ 




— ""f^ORMER BUILDING 38, 3a-A GARAGE 



> _ _ SOIL REMEDIAL UNIT 

no— T^^t^FORMER BUILDING 207 ^^^ 
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-FORMER BUILDING 208 SUMP 
SOIL REMEDIAL UNIT 
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(HISTORIC) O 
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BUILDING 228 SOIl /''' , -.'-— -'''-''p ? 
REMEDIAL UNlfV^^ 








BUILDING 231 GORGAS AVE 
''' SOIL REMEDIAL UNIT 




(E) EV&SVET&I - 




1'*- 
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,■0^ 



51LDING/230 

. REMEDIAL UNIT 




^/^, 



r 





...*' / 





\ 



LEGEND 



HISTORIC WALL 



PROPOSED MONITORING WELL 



LAND USE CONTROL AREA (LUC) 



^ 



New Wei 11 



TOPOGRAPHIC CONTOUR 



ASSUMED EXCAVATION AREA 



N 



P-V>y<^<;<K<X>x^ GROUNDWATER REMEDIAL UNITS 



CAPPING/LAND USE CONTROL AREA (LUC) |\\\'-. 
MONITORING WELL TO BE RETAINED "A- ^S"" °^^5 



SOIL REMEDIAL UNITS 

PERIMETER FENCE 



SCALE IN FEET 



^ MACTEC 



ASSUMED EXCAVATION AREAS, U\ND USE CONTROL AREAS, figure. 

AND GROUNDWATER MONITORING WELLS 

PRESIDIO BUILDING 207/231 AREA 

PRESIDIO SAN FRANCISCO 

SAN FRANCISCO, CALIFORNIA 



DRAWN JOB NUMBER 

JHD 4Q84075106 



CHECKED CHECKED DATE 
JHD 10/2003 



APPROVED APPROVED DATE 
RR 1 Q/2008 



NOTE: 

^Typical subcontractors that will be needed 
include drillers, analytical laboratory, 
surveyor, and a private utility locator 



Owner (Presidio Trust) 

Ryan Seelbach, 

Remedial Project Manager 

(415) 561-5300 



National Park Service 

Brian Ullensvang 
(415) 561-4726 



MACTEC, Inc. 

Stacy Sabol, Project IVlanager 

(510) 628-3212 



NPS Specialists 

(Natural and 
Cultural Resources) 



Design Engineer 
(MACTEC, Inc.) 

Ram Rao, P.E., 

Design Engineer 

(510) 628-3253 




Construction Manager 
(MACTEC, Inc.) 

TBD 



MACTEC, Inc. 

Justin Hanzel-Durbin E.I.T. 
CADD Engineer 
(707) 793-3830 



MACTEC, Inc. 

ORC Injection, Land Use 

Controls, Outdoor Cap 

Inspection, Insitu 

Sampling 



Excavation Contractor 

TBD 



Archaeology Monitoring 

TBD 



Subcontractors (T) 



TREADWELL & ROLLO, INC. 

Groundwater Monitoring 
/ Well Abandonment 



Subcontractors (T) 



k 



EKI, INC. 

Indoor Inspection / 
Sampling 



Subcontractors (T) 



Subcontractors (T) 
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PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE 



1-9 



3 
'J) 



030 

oo 



DRAWN 

JHD 



JOB NUMBER 

4084075106 07 



CHCCKCD CHCK'D DATE 
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APPROVED APPRVD DATE 
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NOTES: 

1 . CONTRACTOR TO MAINTAIN A 1 FT SEPARATION OF TOP OF EXCAVATION FROM CALTRANS RIGHT OF WAY 
BOUNDARIES. 

2. EXCAVATION LIMIT AND DEPTH SUBJECT TO CHANGE IF OVER-EXCAVATION IS REQUIRED. 



SOIL REMEDIAL UNITS 

TOPOGRAPHIC CONTOUR 

PERIMETER FENCE 

ASSUMED EXCAVATION AREA 

GEOARCHAEOLOGICAL TRENCH LOCATION 
{FOR TRENCH LOGS, SEE TECHNICAL 
SPECIFICATIONS; ATTACHMENT 1) 
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FORMER STRUCTURE OR FEATURE 
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NOTES: 

1 . CONTRACTOR TO MAINTAIN A 3 FT SEPARATION FROM THE GAS LINE RUNNING PARALLEL TO THE 
SOUTHERN DOYLE DRIVE OVERPASS. 

2. EXCAVATION LIMIT AND DEPTH SUBJECT TO CHANGE IF OVER EXCAVATION IS REQUIRED. 



SOIL REMEDIAL UNITS 
TOPOGRAPHIC CONTOUR 
PERIMETER FENCE 

ASSUMED EXCAVATION AREA 

GEOARCHAEOLOGICAL TRENCH LOCATION 
(FOR TRENCH LOGS, SEE TECHNICAL 
SPECIFICATIONS; ATTACHMENT 1) 
EXCAVATION SHORING 



SOIL BORING LOCATION 

APPROXIMATE HYDROPUNCH LOCATION S 

EXCAVATION SAMPLE LOCATION 

FORMER STRUCTURE OR FEATURE 
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PIEZOMETER - SHALLOW SAND 

MONITORING WELL - SHALLOW SAND 

MONITORING WELL - INTERMEDIATE ZONES 

MONITORING WELL - DEEP ZONES 

SVE AND GROUNDWATER INJECTION (IW) 
OR EXTRACTION (EW) WELL 
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SCALE IN FEET 



40 



TO BE ABANDONED BY OVERDILLING 
«- AND BACK FILLING WITH BENTONITE 
AND FINISH SURFACE WITH CONCRETE 

WITHIN LANDSCAPE RESTORATION AREA- 
-0 TO BE ABANDONED BY OVERDILLING AND 
BACK FILLING WITH BENTONITE ONLY 

OUTSIDE OF QUARTERMASTER REACH 
^ MARSH ZONE- TO BE ABANDONED BY 
OVERDRILLING AND BACK FILLING WITH 
NEAT CEMENT AND FINISH SURFACE WITH 
CONCRETE 
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WELL ABANDONMENT PL^N 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 
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topographic contour 
perimeter fence 

assumed excavation area 

historic wall 

ac and ab removal area (parking lot) 

street removal area 



NOTES: 

1. CONTRACTOR TO SAWCUT & REMOVE PAVEMENT (INCLUDING WHEEL STOPS) AS 
SHOWN BY YELLOW AND ORANGE SHADING. 

2. CONTRACTOR TO RECYCLE ALL DEMOLISHED MATERIALS IF POSSIBLE. ASSUME NO 
MATERIALS TO BE SAVED UNLESS NOTED. 

3. CONTRACTOR SHALL COORDINATE WITH TRUST'S UTILITY DEPT. FOR 
CONFORMATION OF UTILITY LOCATIONS A MINIMUM OF 2 WEEKS IN ADVANCE OF 
CONSTRUCTION. 
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DEMOLITION PLAN 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 
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CHECKED 

JHO 



CHECKED DATE 
10/2008 



APPROVED 
RR 



APPROVED DATE 
10/2008 
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CONSTRUCTION NOTES 

1 . SEE CONSTRUCTION DWG C-122 FOR PLAN AND PROFILE OF (N) GORGAS AVENUE AND (N) TRAIL. 

2, SEE CONSTRUCTION DWG C-122 FOR (N) PVMT MARKINGS, 

3. NEW GORGAS AVENUE SURFACE GRADE TO MATCH EXISTING GRADE AT THE JUNCTION WITH EXISTING STREET SURFACE. 

4. CONSTRUCT (N) HANDICAPPED RAMPS PER CONSTRUCTION DRAWINGS DETAILS 2 AND 3 SHEET C-506. 

5, ALL EXPOSED BACKFILL SURFACES SHALL BE REVEGITATED ACCORDING TO PRE APPROVED TRUST/NPS PLAN. 

6. CONSTRUCT NEW AC TRAIL, (N) GORGAS AVENUE TRAIL SHALL SLOPE TO THE NORTH, (N) TRAIL ADJACENT TO BUILDING 
230 SHALL SLOPE TOWARD DRAINAGE DITCH TO THE EAST, 

7, (N) AC TRAIL SHALL CONFORM TO (E) AC WHERE (N) AC TRAIL MEETS (E) AS SHOWN, PROTECT (E) AC IN PLACE AS{E)AC 
SHALL SERVE AS TRAIL, 

8, IN THE VICINITY OF THE 72" STORM DRAIN THE FINAL SURFACE ELEVATION WILL BE RESTORED TO 10 FEET (NAVD 88), A 
PORTION OF THE 72" STORM DRAIN WILL BE EXPOSED PROVIDED ITS TOP IS ABOVE THE RESTORED ELEVATION, 



HISTORIC WALL 

(N) TOPOGRAPHIC CONTOUR 

(E) TOPOGRAPHIC CONTOUR 

LIMITS OF GORGAS AVE RECONSTRUCTION 

NEW AC PATH AT GRADE 

NEW RAISED AC PATH 

RE-VEGETATION AREA 
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GRADING PLAN 
FOR BUILDING 231 AREA 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 
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NOTES: 

1, HIGH AND LOW TIDE ELEVATION DATA FROM 2006-2007, 
SOURCE; TIDE GAGE STATION #9414290{NORTH EAST SIDE 
OF NFS WHARF) NATIONAL OCEANIC AND ATMOSFHERIC 
ADMINISTRATION WEB SITE. 

http://co-ops. nos. noaa.gov/data_menu, shtml?stn-9414290%20San%20Francisco 
,%20CA&type=Historic+Tide+Data 

2. HISTORICAL HIGH WATER LEVEL CONTOURS WERE 
DEVELOPED USING THE HIGHEST AND LOWEST REPORTED 
GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 
FOUND IN THE PRESIDIO SEMI ANNUAL GROUNDWATER 
MONITORING REPORT 1 ST AND 2ND QUARTERS 2006 
(TREADWELL AND ROLLO, OCTOBER 2006) 



3. THE DIFFERENCE BETWEEN HIGH WATER LEVEL AND 

RESTORATION GRADE DOES NOT EXCEED 1 FT. 

EXISTING ELEVATION 

4. VERTICAL DATUM FOR THESE CROSS-SECTIONS IS NAVD 88- 

US SURVEY FEET; ELEVATION MEASUREMENTS TAKEN IN 
PLLW WERE CONVERTED TO NAVD 88 TO BE CONSISTENT 
WITH TOPOGRAPHIC SURVEY DATA. 
CONVERSION: NAVD 88 = PLLW-0.37 
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CROSS SECTIONS 
BUILDING 231 RESTORATION AREA 
PRESIDIO BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 
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Corrediue Adion Implementation Schedule 
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26 
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Task Name 



Stad 



207/231 Corrective Action Implementation 
— (.. 

Finalize Design for Corrective Action ImplermntEtfion 



m 



Corrective Action Implementation Work Plan 

Submit the Draft Rnal Conreclive Action 
Implementation Work Plan for Review tiy Trust 
St aketol a or Review of Draft Final Corrective Acd on 
Implementation Work Plan, Get Caiiments, Propose 
Responses 
Stakeholder Meeting 



Revise Based on Slak^oUer Input and Submit for 
Review by MPS. Tnjst. Water Board, Stakeholders 
SubmlHalof Drat Final Work Plan to MPS, Trust, Water 
Board, and Stakeholders 
Agency Comments to Work Plan 

"Final Work Plan Submittal to MPS, Vl^ter Board, and 
Stakeholders 
Agency Approval of Final Work Plan 



Trust Procurement-Excavation 



[3 



Submit Construction Documents to Excavation 
Contractors to Procure Bid 
N Squared and Project Review 

Pre Bid Meeting to Answer Questions of Contractors 

Bid Receipt ft-om Excavation Contractors 

Bid Review for Excavation Contractors 

Trust Financial Approvals to Excavation Contractor 

Trust Provide Contracts to Other Site Contractors 
(MACTEC EKI, and TSR). Conduct Building 231 
Demolition and Well Abandonment ^^ 

RU 226 and Historic Wall Interface Corrective Action 



MACTEC and EKI Procurement of Subcontractors 

In Situ Remediation at Historic W^ll Interface (MACTECI 



RU 231 Sampling. RegenOx Injection, Survey. 

Mon itorl n g 

RUs 231 and 22B ORC Injection, Sur\«y 

RUs 231 and 226 Injection Effectiveness Monitoring and 

Assessment 

RUs 231 and 228 In Situ Confirmation Sampling 

MACTEC - E>!terior Cap Inspection and Documentation 

Indoor Air and Cap Assessment (EKI) 

Soil Gas Sampling. Survey 
Soil Gas Data Assessment 



Indoor Air Monitoring (Contingent on Data Assessment) 



Indoor Cap Inspection (Contingent on Data 

Assessment) 

Indoor Cap improvements (Contingent on Data 

Assessment) 

Indoor Air and Cap Assessment Reporting 
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Al.O INTRODUCTION 

On behalf of tlie Presidio Trust (Tiiist), MACTEC has prepaied this Storm Water Pollution Prevention 
Plan (SWPPP) for the 207/23 1 site (Site), located m tlie Presidio (Figure A-1). MACTEC has prepared 
this SWPPP in accordance with the provisions of the State Water Resources Control Board National 
Pollutant Dischaige Elimination System (NPDES) Geneial Pennit (#99-08 DWQ). 

The Tnist, in consultation with the NPS, plans to conduct excavation at fom^ soil lemedial luuts (RUs): 
Building 231 RU, Building 230 RU, Building 38 RU, and Building 271 RU; in situ remediation is 
proposed for tlie historic wall interface (nortliem portion of Building 228 RU and southern poition of 
Building 231 RU). 

This document presents the site background, identification of stoim water sources, potential pollutant 
sources tiiat may affect the quality of stonu water discharges diuuig and after constniction, erosion and 
sediment control practices, and stonn water monitoring to be deployed at the Site. The provisions of this 
SWPPP will apply during tiie constniction and for the first year foUowu^ constinction, mitil MACTEC, 
on behalf of the Trust, submits a Notice of Tennination (NOT). MACTEC will also serve as tiie Tmst's 
Construction Manager for the Site. 

Al.l Site Background 

The Site comprises approximately eight acies of land located in the nortlieastem portion of the Piesidio of 
San Francisco, Califonua (Presidio), adjacent to tlie Crissy Marsh and bisected by the Doyle 
Drive/Highway 101 overpasses (Figure A-1). Approximately 6 acres of the site is paved (fi^oni tiie 
southern boundary to the North Doyle Drive overpass) and tlie lemaimng 2 acres to the nortli of North 
Doyle Drive overpass is unpaved. 

The United States Department of tlie Anuy (Army) lustorically used the Site for servicing and fiieling 
velucles, and contained two service/gas stations. In addition, the Site had garages, a car wash, a dry 
cleanmg facility tiiat used Stoddard solvent (petioleum hydrocarbon distillate), and fuel oil distribution 
lines. The garages, car wash, underground storage tanks (USTs), and fiiel lines have since been removed 
and tiie Site cuiientiy consists of buildings, paved paiking areas, roadways, and some landscapmg. 
Several utilities botii m-service and abandoned pass through the Site. A belowgioimd 72-mch stonn diain 
runs tiirough tiie eastern portion of the Site that drains to Crissy Marsh. The smTace drainage is generally 
to the noillieast, witii gioimd smface elevations ranging from 30 feet Nortli American Vertical Datum 
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(NAVD) 88 datum to 10 feet NAVD88. Stonn water drains into several catch basms, located on site, 
which tiansfer the collected stonn water into the storm drain identified above. 

A1.2 Previous Investigations 

The Trust has conducted detailed studies to evaluate the natiue and extent of chemical contammation at 
the Site; these studies are described in the CAP (MACTEC, 2007). 

Al.2.1 Previous Soil Sampling Results 

The following chemicals of concern (COCs) were detected in soils at concentrations exceeding cleanup 
levels in tiie soil RUs at the site: 

• Petioleum hydiocarbons - Total Petioleiun Hydrocarbons (TPH) as gasohne, diesel, fuel oil; 

• Volatile Organic Compounds (\'OCs) - benzene, toluene, etliylbenzene, xylenes (BTEX), metiiyl 
tertiaiy butyl ether (MTBE), tetiachloroethene (PCE), trichloroethene (TCE), vmyl chloride 
(VC), bromobenzene, metiiylene cliloiide (MeCl), 

• Polynucleai' Aromatic Hydrocarbons (PAHs) - anthracene, acenaphthylene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(b+k)fluorantliene, benzo(k)fluoranthene, cluysene, 
fluoranthene, phenantiuene, pyrene; 

• Polychlorinated Biphenyls (PCBs) and Pesticides - Arochlor 1016, 4,4'-DDD; and 

• Metals - arsemc, cluomium, cobalt, copper, lead, mercury, silver, and zinc. 

Al.2.2 Compliance 

The NPDES General Permit requiies that the SWPPP identify personnel to oversee the implementation of 
best management practices (BMPs) to prevent stonn water pollution associated with implementing the 
conective actions and to modify tiie SWPPP as necessary over time. MACTEC will provide the site 
engineering support; Stacy Sabol is MACTEC's Project Manager and Ram Rao, P.E. is the project's PE. 
The Contractor for the project is still to be identified. On behalf of tiie Trust, the Contiactor will be 
responsible for implementing the SWPPP and MACTEC will be responsible for site monitoring to 
confirm compliance with this SWPPP. See Section A.7.0 for contact information. 
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A2.0 STORM WATER SOURCE IDENTIFICATION 

Approximately 6 acres of tlie site is paved (from the soutliem bouiidaiy to the Nortli Doyle Drive 
overpass) and the remaining 2 acres to the north of North Doyle Drive overpass is mipaved. Surface 
topography slopes toward the nortlieast, with surface elevations rangii^ from 35 feet NAVD88 (on the 
south) to 10 feet NAVD88 (on tlie north). Surface water drainage is piimarily tluough overland flow 
toward several catch basms located witliin tlie Site; stonn water collected by the catch basins are routed 
into tlie 72-mch storm drain, which diains into the Crissy Marsh. Current and "During Construction" 
generalized stonn water flow directions are shown on Figures A-1 and A-2, respectively. Generalized 
flow directions following construction are shown on Figure A-3. 
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A. 3.0 POTENTIAL SOURCES OF POLLUTION 

A. 3.1 Chemicals of Concern in Soils 

As discussed in Section A L 1.1, COCs in soil are: TPH as gasoline, diesel, and ftiel oil, VOCs, PAHs, 
PCBs, pesticides, and metals. Excavated soil and waste will be disposed of in accordance witli Federal 
and State regulations. As discussed in tlie Corrective Action Implementation Work Plan accompanying 
this SWPPP, excavated soil will be temporarily stockpiled onsite for characterization prior to off-site 
disposal. Section A. 4. 2 describes handling of stockpiled soil. 

A. 3. 2 Storm Water Pollutant Discharges 

Sources of storm water pollutants at tlie Site mcludes: 

• Staging and equipment storage area: The Contractor will mobilize earth-moving equipment such 
as loaders and excavators to the site during constniction activities. Tnicks, excavators, and otlier 
constiuction vehicles left ovenught will be parked on site. The Contractor will stage haul tnicks 
along Mason Street to the east of Maishall Street. Leaks from equipment or ruptures of 
equipment liquid reservoirs (fiiel, crankcase oil, gearbox oils, hydraulic oils, or radiator coolant) 
can release potential pollutants. 

• Excavation, Backfilluig, Utility Relocation, and construction activities : Excavation activities can 
release soil/sedunent to stonn water tliat may or may not be impacted with COCs. 

• Stockpile storage area: Soil stockpiles can release soil/sediment to stonn water that may be 
impacted with COCs. 

A. 3. 3 Non-Storm Water Discharges 

No non-stonn water discharges are anticipated at tlie Site under regular operating conditions. However, a 
contingency plan for discharge under the foUowmg upset conditions is presented below: 

• Drscharge of Stored Groundwater From Water Storage Tanks: Dewatering will only be 
conducted when tlie Confractor is on site. In the event of a leak from storage tanks(s), tlie 
Contractor's persomiel will contani the spill usmg spill contaimnent kits. 
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• Secondary Containment of Groundwater Stored in Tanks: Baker Tanks or equivalent to be used 
on the project will be placed on secondary containment beims. Tliese benns will be chemically 
resistant polyethylene liner material and will have a minimum floor thickness of 60 mil and 
sidewall tluckness of 40 mil (see web site for example product details: www.bakercorp.com/pdfs/ 
BakerCorpTanks .pdf) . 

• Discharge of Sewage from Temporary Abovegiound Sanitary Sewer Lines: The Contractor will 
inspect twice daily the aboveground sewage lines. The Contractor will provide a plan for 
approval by the Stakeholders for recovery of sewage spill during upset conditions; the intent of 
the plan will be to prevent discharge into the storm drain system and entry into the Crissy Marsh 
(see Section 01355: Environmental Protection, Volume II, Tecluucal Specifications). Tins plan 
will also mclude plan for prevention of dischai^ge to tlie stonn drain system during tlie mstallation 
of utility lines to bemstalled during tlie course of this project). In tlie event of an accidental spill, 
the containment of the spill will follow the lequirements of tlie Trust's Sanitary Sewer 
Management Plan (SSMP) (Trust, 2007). The Trust wiU be responsible foi completing internal 
and regulatory agency reporting in accordance with the requirements of the SSMP. 

• Discharge During Refiieling of Construction Equipment: In tlie event of accidental spiU dming 
refiieling, tlie Confractor will contain tlie spill using spill containment kits (see Section A. 4. 5, 
Management Practices for Constniction Vehicle and Equipment). 
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A. 4.0 EROSION AND SEDIMENT CONTROL PRACTICES 

A. 4.1 General Practices 

The Contiactor will implement BMPs such as engineering controls, scheduled inspections, maintenance, 
employee training, and other management activities to minimize tlie potential for pollutants to enter stonn 
water. These practices confonn to the recommendations descnbed m the Association of Bay Area 
Govenunents (ABAG) publication Manual of Sediment and Erosion Conti^ol Measuies (ABAC, 1995) and 
the RWQCB's Erosion and Sedmient Control Field Maimal (RWQCB, 1999). Figm-e A-2, Stonn Water 
Pollution Pievention Plan, Construction Phase, shows planned erosion and sediment conti^ol practices; 
Figure A-3, Stonn Water Pollution Prevention Plan, Restored Site, shows sediment control practices after 
constmction completion. The Contractor will ensure that an extra supply of the engineering control 
materials aie available onsite, wluch can be deployed as necessary in the event of unseasonal and heavy 
summer rains. In addition, should a sigmficant rain event occur, the Contractor will not conduct active 
eailhwoik or soil distiubances and if necessary, will ti^ansfer excavation spoils from temporary 
excavations mto main excavations and/or the stockpile staging area at the end of each work day. 

The Contiactor will review weatlier forecasts daily on tlie web site ' ^rttp: //www. sfgate.com/weatlier/ ." 
On week days, if impending bad weather is projected between the end of the work day and the start of the 
next work day, the Contiactor will ensure tliat no soil remains outside tlie footprint of tlie excavation at 
the end of each work day; the excavation spoils wiU be transferred mto the stockpile stagmg area or 
pushed back to witliin the excavation. At die end of each workweek regardless of the weatlier forecast, 
the Contiactor will ensuie that no uncovered and unUned soil remains imattended outside tlie footpmit of 
the excavation. 

A. 4. 2 Onsite Sediment and Erosion Control Practices 

Excavation Areas: The Contiactor will: 

• Use straw bales, straw wattles, silt fences, etc. until tlie site is repaved in paved areas. 

• Use straw bales, straw wattles, silt fences, and ground cover (e.g., landscaping fabric, blown 
straw) in unpaved areas foUowmg excavation and pnor to backfUlnig and following constniction 
until the vegetative ground cover is established. 
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• Place a silt fence imdenieath the grate of the catch basins in pedestrian and/or vehicular traffic 
areas or straw bales around the catch basins in non-trafEc areas duimg excavation activities. 

• Adjust tlie location and type of erosion conti^ol materials as necessary to accommodate actual 
field conditions durmg constinction. 

Soil Staging Areas: Figure A-2 shows proposed locations of soil staging facilities. The Contiactor will: 

• Coiistnict file soil staging facilities with 20-mil plastic liner underneath the stockpile and 10-mil 
plastic hiier as a cover with tiie sides bermed with sterile weed fi.ee stiaw wattles. 

• Cover stockpiled material m the soil staging facilities witli weighted 10-mil plastic during periods 
when material is not being added or removed fiom tlie stockpile. 

• Set up an onsite decontamination aiea for equipment waslimg, to minimize tlie volume of water 
used for decontammation and to prevent runoff. 

A. 4. 3 Offsite Sediment and Erosion Control Practices 

For soil excavated at the Site, the Contiactor will: 

• Load trucks fiom soil stockpile area (see Figure A-2 for location of stockpile). 

• Spray potable water on disturbed areas as necessary to reduce dust. 

A. 4. 4 Wind Erosion and Dust Control 

As needed, the Contiactor will spray potable water on the drsturbed areas and active stockpiles (r.e., wlule 
loading into and out of stockpiles and when the stockpiles are imcovered) for dust control and will cover 
stockpiles and debris piles with plastic. 

A. 4. 5 (VJanagement Practices for Construction Vehicles and Equipment 

The Contractor will conduct activities in conformance with the following gurdeHnes to minimize 
velucle/equipment contact with storm water: 

• Benn ntinor spills such as fuel fiom vehicles or otlier heavy eqmpment witii soil and clean usmg 
dry absorbent materials. 
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• Cover the spill if it is raining to avoid runoff. 

• Properly dispose wastes associated with spill cleanup. 

The Contiactor will use tlie following practices duiing equipment and veliicle maintenance, vehicle 
fiieling, and washing of constmction vehicles : 

Equipment and Vehicle Maintenance: The Contractor will: 

• Maintain construction equipment to prevent oil or other fluid leaks. 

• Clean veliicles and equipment to prevent excessive buildup of oil and grease. 

• Use off-site repaii' shops. 

• Keep spill cleanup materials accessible. 

• Inspect on-site vehicles and equipment regularly for leaks and repair problems immediately. 

• Check mcommg vehicles and equipment (including delivery trucks, and employee and 
subconti^actor velucles) for leaking oil and fluids; prevent leaking vehicles or equipment &om 
entering tlie site. 

• Segiegate and recycle wastes, such as greases, used oil or oil filters, antifieeze, cleaning 
solutions, automotive batteries, hydraulic and transmission fluids. 

Rumble Pads to Prevent Track Out: Tlie trucks will be staged on a paved smface along Old Mason 
Street, either just west of Building 610 or east of Marshall Stieet. The trucks will access flie site (and the 
stockpile area) along paved surfaces. Therefore, it is not anticipated that the tiucks will tiack sigmficant 
dirt. 

As a contingency, however, nimble pads will be placed at tlie site exit for trucks to prevent offsite 
tracking of dirt. No wet waslimg of tires will be conducted. 

Fueling: For refiieling, flie Contiactor will: 

• Pmnarily use EPA approved double wall tanks to be located in flie contiactor equipment storage 
and refuehng area depicted on Figure A-2. 
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For spill contaimiient, tlie Contractor will: 

• Place spill kits (containing gloves, goggles, absorbent pillows, pads, and socks) neai' each fuel 
tank and mside each excavator to contain liquid spills in case of a release. The spill kits will 
consist of a lever lock top for quick access and a bright yellow label for liigh visibility. 

A. 4. 6 Post-Construction Erosion Control 

Figure A-3 shows post-construction erosion-control measures that include one or more of tlie following 

for tlie unpaved areas: 

• Bionet all-natural fabric (or equivalent), 

• Straw wattles made of sterile weed tree rice straw; and 

• Sterile weed tree sti^aw bales, groimd cover, etc. 

The Trust will adjust tlie location and type of erosion control materials necessary to accommodate tield 
conditions. The Tmst, in consultation witli NPS, will assure tliat erosion control measures are maintained 
imtil post construction vegetation has matured and artificial erosion control measures are not required. 
The Tiiist or its contiactor will monitor post-constniction erosion control measures. MACTEC, on behalf 
of the Trust, will file a NOT under tlie General Pennit after construction has been completed and post- 
constiucfion erosion control measmes have been installed. 
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A. 5.0 STORM WATER MONITORING PROGRAM 

The puipose of this storm water monitoring program is to comply witli the General Permit and evaluate 
the effectiveness and proper implementation of onsite BMPs in limiting the discharge of pollutants to 
storm water runoff. 

A. 5.1 Training 

MACTEC as tlie Trust's Constniction Manager will ti^ainits field staff and tliose of tlie Contractor 
regarding SWPPP requiiements, including inspection, actions necessary to implement BMPs, and 
reporting. Section A. 6.0 includes a fonn that documents persons who have been trained in the required 
inspection and reporting requirements. 

A. 5. 2 Site Inspection Procedures 

MACTEC will oversee periodic inspections of tlie stomi water system BMPs (described in Section A.4.0) 
and potential sources of pollution (described m Section A. 3.0) using staff familiar with SWPPP 
requirements and trained to identify non-comphance activities. MACTEC will review inspection data to 
determme if any changes are reqmied to mamtain comphance with the conditions of tlie General Peniiit 
and will take collective actions, if required. 

During construction, inspections will be conducted weekly, and prior to and after stonn events. 
MACTEC will also conduct stoim water nionitormg for a year foUowmg constiiiction. Dming tlie winter 
months, MACTEC will conduct weekly mspection. For tlie remainder of the year, MACTEC wiU 
conduct monthly inspection. MACTEC will maintain inspection records tliat include inspection dates, 
locations, observations, and any measmes taken to reduce or prevent stonn water pollution. 

MACTEC and Contractor field staff will use tlie presence of significant sediment load in stonnwater 
runoff as an indicator of the presence of potential COCs in nmoff duiuig a stoim event, as COCs in soil 
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are primarily present in the adsorbed phase (i.e., attached to sediment particles) ratlier tlian tlie dissolved 
phase. No stonn water sampHng is recommended because erosion contiol measures described in Section 
A. 4.0 should mminiize potential for erosion of soils/sediment (and downslope transport of COCs) from 
the site duimg excavation activities. The Constiuction Manager will evaluate the effectiveness of BMPs 
and make adjustments if significant sediment load is detected in storm water runoff down slope of the 
installed silt fences. 

A. 5. 3 Record Keeping and Reporting 

A. 5. 3.1 Non Compliance Reporting 

MACTEC will report all instances of non compliance with this SWPPP and General Permit to the 

RWQCB by telephone as soon as tlie discharge has been observed, MACTEC, on behalf of tlie Trust, 

will send a written report witliin 14 calendar days of violation. Non comphance reports will mclude: 

• Type(s) of non comphance; 

• The BMPs cuiTentiy being implemented; 

• Description of actions undertaken and/or necessary to achieve comphance; any additional BMPs, 
which will be implemented to prevent future non compliance, and 

• Estimated implementation schedule for corrective actions. 

A. 5. 3. 2 Record Keeping 

The Trust will: 

• Amend this plan as necessary during implementation; 

• Maintain storm water inspection forms and trammg documentation for at least six years in 
accordance witii the General Permit; and 

• Document the SWPPP implementation in a letter report to the RWQCB foUowmg the completion 
of constniction activities. 



A5-2 



Corrective Action Implementation Work Plan, Building 207/231 Area 

Presidio of San Francisco, California 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 



October 23, 2008 

Final 

KB61940 Appendix A-Presidio 



A. 6.0 ACKNOWLEDGMENT PAGE 

This section includes names and signatures of persons who have been tiained in the required inspection 
and reporting requiiements of tlus plan. 

"I am aware of storm water pollution prevention management practices, and I understand the contents 
of this SWPPP and the General Permit. I have also been trained in the inspection and reporting 
procedures outiined in this SWPPP." 



NAME 


SIGNATURE 


DATE 
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A. 7.0 CONTACTS 



In case of emergency, contact the following: 

MACTEC (Engineer and Construction Manager): 

Construction Manager: TBD 

Project Engineer: Ram Rao, P.E. 



Address: 600 Grand Avenue, Suite 300 

Oakland, California 94610 



Project Manager: Stacy Sabol 



Address: 28 Second Street, Suite 700 

San Francisco, California 94105 



OfEce: (510)451-1011 
Fax: (510)451-3165 
CeU: (510)414-9315 



Oface: (415) 278-2107 
Fax: (415)777-9706 



Presidio Trust (Owner) 

Remediation Pioject Manager: Ryan Seelbach 



Office: (415)561-5082 
Fax: (415)561-2132 



Street Address and UPS/Fed Ex Mailing: 
USPS Mail: 

National Park Service 

Environmental Project Manager: Brian Ullensvang 

Street Addiess: 
Mailing Address: 



67 Martinez Street 

San Francisco, California 94129 

34 Graham Stieet 

Post Office Box 29052 

San Francisco, California 94129 



Office: (415)561-4726 
Fax: (415)561-4727 
Cell: (510)710-7034 

Fort Mason Building 101 

San Francisco, California 94123 

Fort Mason Building 201 

San Francisco, California 94123 



T lie Contractor (To Be Decided) 
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Bl.O TRAFFIC CONTROL AND SIGNAGE GUIDE 

B 1.1 Background 

The Presidio Trust (Trust) will be removing contaminated soil from four of the five soil remedial units 
(RUs) at the Building 207/23 1 Area (Site). Soil RUs where excavation will be performed are the 230 RU, 
38 RU, 207 RU, and 231 RU. In situ injection will be conducted attlie lustoric wall interface (northern 
portion of Buildmg 228 RU and southern portion of Building 231 RU). 

At tlie RUs where excavation is to be conducted, after tiie materials are removed and tiansported off-site, 
the site will be backfilled as lUustiated on tiie ConstiTiction Dociunents and as described in tlie Work Plan. 
These activities are anticipated to be conducted duimg Simimei 2008. A goal of tliis project is to remove 
the impacted material while minimizing potential construction unpacts to local roadways and tiaffic and 
Site useis. 

B1.2 Project Area 

Temporary construction fencing will be placed around tiie project area, which is bounded by Buildmg 228 
to the south, eastern edge of Building 230 RU to the east. Mason Stieet to the north, and HaUeck Stieet to 
the west (Figure B-1). Construction equipment routes will be typically Hmited to witiiin the fenced aiea. 
No Piesidio street tiaffic wiL be allowed witiiin tiie fenced area. 

B1.3 Information Signs 

The Trust will prepare signs explaining the puipose, extent, and approximate schedule of tlie removal 
operations and install tiiem adjacent to the site work areas. 

B1.4 Truck Routes 

Proposed tiiick haul routes are shown on Figure B-1 {Truck Haul Routes Plan). 

TmdiEntmnceRoiies: 

• Enter the Presidio tiuough tiie Gorgas Gate or Richardson Shp Ramp 

• Follow Gorgas Avenue or Richardson Avenue respectively to tlie Site 
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• Tiim right on Marshall Street and proceed to the staging area at the comer of Marshall and Mason 

• Enter site through gate on a temporary construction fence along Marshall Street. 
Loaded 'DudiExitRoulss 

• Loaded trucks will exit the Site east on Gorgas Avenue 

• Turn north on Marshall Street 

• Turn east on Mason Stieet 

• Turn soutli on Marina Boulevard 

• Turn west on Doyle Drive to Highway 101. 

B1.4 Traffic Information and Detour Signs 

Gorgas Avenue will be closed between Marshall Street and Halleck Street during work at tlie 231 RU. 
Signs will be used to direct traffic around the site. Cautionary signs to be placed at and in the vicinity of 
the Pioject Area are depicted on Figiu^e B-2 (Transportation Plan). 

B1.5 Pedestrian Restrictions 

During construction, pedestrians will not be permitted witliin tlie fenced area. A flag person will be 
present at each of the entiances (gates) into the Pioject Area when trucks need to come in and out of the 
Pioject Area. Signs will be placed along Gorgas Avenue, Mason Street, Halleck Stieet, and Marshall 
Stieet directing pedestiians to use caution and watch for trucks in the area. 

B1.6 Post-Construction Signage 

The Tnist will develop text and sign designs and pioposed locations for post-construction signs and 
fences. Details will be finalized during tlie construction phase. Signs will be prepared by the Trust sign 
shop and will be installed by sign shop personnel. 



Bl-2 



FIGURES 



APPENDIX C 
DEWATERING PLAN 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Appendix C-Presidio 

CONTENTS 



Cl.O DEWATERING PLAN Cl-1 

Cl.l Objectives Cl-1 

CI .2 Anticipated Groundwater Extraction Rates and Groundwater Storage Reqmiements . Cl-1 

C 1 .3 Dewatering Approach During Constmction Phase C 1 -2 

C1.4 Discharge and/or Disposal of Extracted Groundwater Cl-2 



ATTACHMENTS 

CI PRESIDIO TRUST, INDUSTRIAL USER CLASS II, WASTEWATER REPORT 

(PERMIT No. 05-246) 



C-ii 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Appendix C-Presidio 



Cl.O DEWATERING PLAN 

This Dewatering Plan is an outline of dewateiuig operations that will be implemented during tlie 
Construction Phase of the project. Tliis plan describes the practices to manage the dischaige of pollutants 
when non-storm water (groiuidwatei) and accumulated precipitation (stonn water) must be removed fiom 
the site so that constiTiction work may be accomplished. Storm water mixed with non-stonn water will be 
managed as non-stonn watei. 

Cl.l Objectives 

The objective of tliis Dewatermg Plan is to appropriately and safely manage the water that is encountered 

diumg construction activities at the site. Specifically, tlie Contractor will: 

• dewater excavations only when necessary (i.e., during excavation and/or backfilling) so that work 
may progress. 

• assure that collected water is stored on-site imder safe conditions until testing can be completed to 
allow for disposal of the water. 

• assure that all collected water is disposed m accordance with all applicable laws, local pennits, 
project-specific pennits, and regulations. 

CI. 2 Anticipated Groundwater Extraction Rates and Groundwater 

Storage Requirements 

MACTEC estimates that approximately 1 to 5 gallons per minute (gpm) will be produced duiii^ the 

excavations at all the soil remedial units. Because the Project Area will be fenced off, not allowing access 

to the excavation areas by pedeshians and vehicular haffic, tliis plan proposes groimdwater extiaction 

only during construction (i.e., excavation, and/or backfilling, etc.). As such, over a construction workday 

of 12 hours and for gioundwatei extraction rates of 1 to 5 gpm, approximately 720 gallons to 
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3,600 gallons of water will be produced duiing construction each day. Up to two baker tanks, each with a 
capacity of 2 1 ,000 gallons, will be used to store water onsite for the dmation of constmction, pending 
collection of wastewater samples and testing to confinn compliance witli tlie TiTist's Industrial 
Wastewater Discharge Permit. The locations of tlie baker tanks are depicted on Figuie 1-2 of the Work 
Plan. 

CI. 3 Dewatering Approach During Construction Phase 

The Contractor shall: 

• Install a dewatering system to control surface waters and lower and control groundwater table levels 
and hydrostatic pressures to allow excavation, backfill, and compaction to be perfonned m 
compliance witii tiie Work Plan. 

• Maintain stability of excavation and surrounding featiu^es. 

It is anticipated that the Contiactor will use thrash piunps to tiansfer extiacted water fioin the excavation 
to the baker tank(s). No pmnped wells are anticipated. If pumped weUs aie necessary, tiien MACTEC 
will provide the Tnist, the NFS, and otiier stakeholders, a design of tiie pumped well system in a weekly 
stakeholder meeting for review and appioval prior to implementation. 

CI. 4 Discharge and/or Disposal of Extracted Groundwater 

For discharge of exti^acted water, tiie Conti^actor shall comply witii tiie Tmst's Industrial Waste Water 
Discharge Pennit (Class II Waste water Permit No. 05-0246) issued by the San Francisco Depaitment of 
Pubhc Works (see attached pennit). 

MACTEC will sample tiie extiacted water Ironi tiie tanks once every month for tiie analytes hsted in the 
Trust's Industrial Waste Water Discharge Pennit. Provided the concentiations are below the discharge 
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limits, the Contractor will discharge the extracted water to the Trust's sanitary sewer system (see 
Figm^e 1-2 for manliole to be used for dischaige of tlie extracted water). 

However, if the concentiations of any of the analytes exceed dischaige limits, tlien the Contiactor will 
identify off-site disposal facilities to be used for dischaige of water. The Contiactor will provide 
MACTEC, the Trust, the NPS, and otlier stakeholders, a plan for offsite disposal of tlie water m weekly 
stakeholder meetings for review and approval prior to arrangmg for offsite disposal. 
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SAN Francisco pubuic Utilisties Commission & 



Bureau of Environmental Regulation and Management 
3801 THIRD STREET. SUITE SOO.^AW PRANCISCO, CIK MIM'Tel. (4lS) 595-T310 ■ t^3X(415) 695-73Bfl 




February 7, 2005 



STJBJECT; ladustrial User Class n Wastewater Permit 

Dear Permittee: 

Your appicationfor an mdustrial wastewater dischar^ permit has been reviewed 
aiid processed in accofiiaitce witU Sectloa 125 of Chapter X CPubiic Worlcs Code) 
of Part n of tiie San Francisco Mwjicipal Co^e, Article 4. 1 (herein^er referred, to 
as"^icie4.r'). 

Hie enclosed Industrial User Ciass IT Waste-water F&noit covers aH wastewater 
disdiarges fiora your facility mto tbe City and Comity of San FrancisGo's (City's) 
sewerage system, If yOu wish to appe^ -or challenge aiiy conditions imposed in 
this pennit, sin application for a variance from liie ■strict appfication -of tfae 
r-cquiiemeaits of Article 4. 1 must ire filed. However, according to the pirovisiore 
of Section IZR of Ajrticle 4.1^ the General Manager may graot yaiiances only 
whfea such action is consistent witb Article 4. 1 's general purpose and intent, and 
lht general and specific rules contained in that ordinance. 

if you dispose of process wastewater, spent processing solutions, cartridges, 
filters, residues^ sludges or chenucals by offeite hauling, please aote the record- 
keeping lequirements specified in t'arL H-I of the peiiait. 

if you have any questions about the permit, requirements, please contact Stephen 
Toddat(415)$95-736S. 

Very truJy yours, 



^ Endosure 



Tommy Lee, Division Engineer 
Eimronxaental Kegulation 
and Management 
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PERMIT NO. 05-02dd 
INDIQSTRIAL USER CLASS If WASTEWATER PERMTT 



Discbaiger . Presidio Water Treatment Plant 

1773 Gibson Rd. 
Presidio of San. Francisco, CA 94129 

g_IC/H> : ■ . 4941/02008 

Pursuantto fte provisions of SectioiK 120, 124 and 125' of Chapter X CPid'lic 
"Works Code) of Part H of the San Francisco Municipal Code, Article 4.1 
(hereina:fterrefCTred to as "Article 4.1"), it is hereby ordered that the above 
industrial user/permittee is authorized to discharge wastewater, from the indicated' 
business address, into tbe'City and County of San Prancisco's (Cit/s) sewerage 
s>Btem, proTided that such wastewater discharges are peifotraed through the 
fecility's approved side sewer(s), and are m accordance with (he conditions set 
fojth in this Class n Wastewater Permit. , • 

Compliance witii this permit does not relieve the peonittee of its obligation to 
comply with any or ail appUcable pretreatment regulations, standards or 
-reqmremente undea'- local, state and fedeial-laws, includiiig any such regulations, 
slandards, requirements, or laws which may become effective during the term of 
this permit Noncompliance with any condition of this pennit shall constitute a 
violation of Article 4.1. 



Effective date of permit: 
Re-apphcation date; 
Expiration date of permit: 



Febr u aiy 7, 2005 
November 6, 200 9 
February 6. 2010 





^en C, Medbery, MalLagfir 
Enviromnental Regulation 
and Maaagement' ■ 



Date: February 7, 2005 
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Part I - WASTEWATER EFH.UE1NT IIMITATTONS AjNP FROKffimONS 

A. During ^t period of Febmaiy 7, 2005 to Febmaiy 6, 2010, aepenmttee is airfborized to 
discharge all WB5tewater ti^pugli the approved side sewei<s) firom 4e :^dhty. 

B Emmg^e effectiveperiod of this permit, any sample repieseatatiye of tiie penoittee's 
wastewater discliajges to the side sewer(s) shaU not at any time exceed die foUowmg 
numerical liBiitatJofis, wMch are coritaiaed in Section 123 of Article 4.1: , 

1. Baseduponauygrab sample^ ofthepennittee'swastewaler: 

o 6.0 min.; 9.5 max. 

Dissolved Sulfides ' 0-5mg/L 

■ TeE^rature (except wheie . 
bieher temperatLEes are ■ ' 
r^uiiedbykw)." ' ■ 125^.(5rC) 

Hydiooatbon OU and CJrease 100 mg/L 

2. Based upon grab samples of the permittee's wastewater,^ flow-weighted ovei a 
production, weels?; ....... . ■- - 

T^nllntant-paranieter ^ l^ 

Total Uewverable 'Oil . . ' 

and Grease ' ' ' ' 300 m&^ 

■C Daring the effective period of this permit, airy sample Kpresentative of the permittee's 
' ' ■ wastewater discharges to the side sewer(s) shall not exceed the following nmnerical 

limits, which aie coateined in the City's Depaitmeat of.Public Works (DPW) Order No. 

158170 (1991)! which,isiiLCorpoi2t&db5?referHice in diispeimit . . 

' '* ■ ■■■-■■ ■ . T 3 

1. Based upon 24-hoiir composite samphng.; , 



^ X "Srtzh ^pU " Mda^ <^ indwidua! sample ofv^mt^otsr nolhzud &^^- a $er^M ofm^ not tcc^Eain^ 15 

■ 2 A yr^ducno^ '^e^" rmm ike typical nmiiei- ofd^? in a c^^dar w^k^vhen -^c^r^w^er is disch^^gedfho^ 
routm spa-aii6»\>^'i'o>-':!eamp jf the permittee's facUity. 
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2. 



Pollutant DaKuneter 


. Litnit 




(mg/L) 


Arsenic CO , 


4.0 


Cadinrum(T) 


0.5 


CiiomiTm(T) 


5.0 


Copper (T) 


■4.0 


Lead CD 


1.5 


Mercury (T) 


0.05 


Nickel 00 


2.0 , 


Silver (T) 


0.6' 


7inc (T) 


7.0 


[WlereT^ Total]. 




Based -upon grab sampling: 


, 


Pollutant paiametet 


'Limit 




(mg/L) 


Cyanide (T) ■ 


1.0 


Phenols '■ 


23-0 



D.' -Tie pcnnittee shall cot discfeafge wastewater contaiiung radioactive in^t^als unless the 
foUowing conditions are satisfied: . ■ ' 

X The permittee obtains apednit firom the General Manager'* of the San Fiaaciaco 
Public Utilities Conmiission (SFPUQ foE the discliarge of radioactive mafcrials; 



■■■/■ 



' '■Z4-^ur congiosite si!mpring"ineiin,s .sa/Tpl^gyfhic^ isp^Qymedbveran oppfomuai 24 how period sxtsniSyig- 
ov^tyi{>-czi7iseculTvedays. fFastewacer di3charse may not he contimaus during tJiesoj^feci period. 4 "tiompes^ 
saiftple"m.sonsasarjpleihataci}llectedovEr1me,'f0'mEd£iih&}/y.cont^ 

The Simple may be composited either as aiims-composUe sem-yU^ ift cp^^sid of disa-ete soHpk aliquots coHeded in 
^ne cortrainer at constant time intermh, providing represenSainie samples irrespective Qfstrsamjknv. arasafloiVz 
propoTtioaai cOPtpvs'Se S{f^k, i-^ coU&i^lsd either as a coratanl sample vohime at (ime intervals proportioned to stream 
jloWi or coMeOsd by varying the volume of each idiquiias theflov varies tvhjk Trtaintmiiing a canslant Urns infffval 
isfwaen the eUiipJots. 

'^ "General Mamgsr" wiea-u ffie General Manager offheSanFrcmmcQ Fiiiilic Udlides' Cammsstorh or is desisnated 
npr£ssiitciscve of the GenarQl Manager. 
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X Theperrcdtte&is aithorked to use radioactive materials by the Nuclear Regulatory 
Cbmmissioii^ or otiter governmental agency eiiQ}owered to regdate the iise of 
radioactive materials; and 

3, The radioactive material is discliaiged in strict conformity with all Nuclear 
Reguktoiy Comimssioii or other governmental agency requirements. 

E. ■■Tlie permittee siaU not discharge, deposit, fhrow, cause, allqw or pennit to be discKaiged, 
■' deposited or thrown into the City^s sewerage system*, .any substailce of any Imd 

■whslever, including oxygen demanding poUtttairts, that may or will in any maimer cause 
"interference"^ or "pass through"*, obstruct or damage the sewerage gystfem, cause a 
nuisanca, iflterfere with the proper operation, iqiair or maintenauce of the sewerage 
system, interfere with the proper operation, repair or maintenance of a reclaimed water, 
■ production or distribution feciiity, create difSculty for any- workers to repair or maintain 
any part of Ih'e sewerage, system^ .or directly or indirectly-cause a violatio4 of the City's 
■ federal Or state sewage discharge permits or aoy other ceqwrement ^plicable to the City. 
Such substances include, but are not limited to the following: 

i. Ashes, cLudeis, sand, giavel, dirt, bark, leaves, grass cuttings and stiaw, metals, 
glass, ceramics and plastics, or any other solid or viscous substance capable of 
' causing obstmction to the flow in sewers, or that will not be carried freely under 
die flow conditions normaliy prsvailiEg in the City's sewemge system; 

' 2. Any flammable or explosive substances; 

- • " ■ -3. Any couosive substances (paiticulaily discharges' with pH lower than 5.0), which 
will, cause stnictural damage to the City's sewerage system; 



^ The '^ucieifrRegukivryCvmrnissian'' hem agency of the federal government 

^ Ihs. "sewerase system" means «U snibllcfacitUles for callscting, trampor^gr treaHtif. and di^po^smg qf sti?nnwi4er 
and polbiii-n^ fn ^aslswalsr. The smvemge system bic hides fadtities-ownsd a]Td operami by public sntiHes other than 
ike City, where fiu^fiiciltt'es 4i''eci tVdst^ai&r iHii> ^ sen-irags sysiem and are object to the jurisdiction of ihs Ciiy as 
d^nsd iy tov, cmtraCt or interjunidictienud agreement, ,. . 

^ "Itttejfei-ence" means an inhSiition or disruption of the sewerage system, treatment processes or aperadons^ or 
sludis prixessss, irscivding ihe use or disposal ofsludgs, which caiisss or fkrmteyis to coast a violaeion ofimy 
reqidrema^ afthg. City's permits Kf operate sewage treatmSPtfacUUies os d^finsd by state Or federal laws and 
regiihiic^. VtohXions indude. hut -are not limited to, an increase in the magnituds or duration of a violanon andih? 
prvhibitian ofCiiy use or disposal ofsiudge- 

^ "Pass throagh" means a discharge which 3nzers receiving titers through the sewerage syst^i m 'mmt^Hes or 
conceniratii\ns which alone, or 'ai-ccfin-binationivilh a discharge or cilscharges_fi'om other sourcZs^ caus&s or threatens *o 
Gtncse'a viohiio"- of the City's NPDES i/ermiis, ir^IvdiTrg an irtcreasB in the Tnagnitudk or duration of a violation. 
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4. ■Garbage, excepting propedy ground garfiage discharged in accordajacs wifll ^ 
Article 44, &om dweOlmgs and restaurants or other es-tablis&inaits snga-ged in the 
pi:eparation of foods and beverages; 

5. " Any toxic, haaardous (as defined jnthe CaiifonM& Code of ReguIatioDS aJ Title 

22, ox in federal regalatlons at 40 CFR Part 261), noxiou^ or malodorous 
^stance wMch either smgly or by interacdoji with other wastes may or will 
--. ' prevent mamteaanee of tbe sewerage system or create aniiisaBce or hazard to the 

" safety, of tfie public or City employees; 

€.' * Aijy fcioaGcumulati-ve toxic substance' that sseeeds ttie "soluble threshold liniit 
c6iicentratioti{STLC)"^'; ' ' , 

'7. Any wastrwatsr, in temperature or quantity, which will cause the teinperature of 
■ JnfluHit to exceed 104^^ (4D°'C) at ti^e poiat of introduction to 'any City 
" -v^astewater treatment plant; and 

g. Any liquids, solids or gasea or any dischaige Hiat may csuse daiaage or hmn to 
■ * any feclaimed water facility, or that may fijnit orpfeventiny use of reclaimed 
. . ■■ , . w^teraufliorizba by Title 22 of the California Code of Regulalions- 

F. The pennitiee shall Bot (Hsciiarge without a peimit any pollutants, esicept stonnwater, 
direcUy iato a mauliole, catch basin, or other opemng m. the sewerage system other than 
thiQU^ an approved side sewer. - \ 

G. The permittee shall not increase the ase,of process water or, in any o^er way, attexnpt to 
dilute a discharge as a partial Of complete substitute for adequate treatment to achieve ■ 
compliance with the requirements of Article 4. 1. 

H Tbe permittee shall not discharge groundwater or water fc>nl,Siifflps or dewatering 

facilities into the sewerage system wiihout a permit An application fw a pennit pursuant 
to this paragraph shall be subioitted to the Geftetal Manager no later than 45 days prior to 
ttLe.propose4 coiomeacement of the discharge. Each permit for groundwater disdiaige 
shaH conlain appropriate ifecharge standards and any other appropriate lequirements that 
must be achieved before discharge iato the sewerage system may commence. Such 
discharges shall be subj ect to payment of sewer service charges in accordance with the 

' A "bioaccamuia^ toxic sabsumce" imans-a toxic sui>'sram:s thai ctjncentratai in livms orsanisms ihrougii ^ect 
^^mihrutn or a^c^l^aion in ihef^d chain. <is ikji^sd in TiO^ 22. OiiifomU: Code ofR^^atior^ and cory 

''^ The "soluitis dtfesiuiid lisiil conceneadcn (STLQ" mtans the car.cmtratiQn of a'solubilksd ^d&Oradahh 
biO'KC'jmdaiivs orpmistsjyt tojdcsubst^ce. ^hich. ife^^kd or ^sedsd m a w^m, rsnd^ tM v<2SK lumirdou^ as 
d^ed in Tale 22, Cali^mta Cede of .Kegidlatiois and iis smsndm^nU. 
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provisions of applicable City laws. ITle General. Manager may require the permittee to 
m&talL'andiaaintaiTimeteiSj at tkepennitiee's expense, to measure die volume of the 
discliarge. ' ^ ■ , 

1. TKepeimittee shall not discharge wast&ft^tea- associaifid v^ifii grsundwater cleani^ or 
remekiatioa plans ■without first obtaining a permit An application for a pejloit purs'uaiit 
to this paragK^h sliall be sui>Enitted to theGejieral Manager tio later than 45 days prior to 
the propose*!, cornniuiicemeiit of the discharge. Apermit may be issued only if an 
eSective pxetteatment system on th& process stream is maintaiaed aad operated. Each 
permit for such discharge shall coixtaia appropriate discharge standards based on Article 
4.1 and reports or data provided by the permittee, as well as any other appropriate 
refjuireiQents that must be achieved at the tiiiie the discharge commences. Such 
discharges shall he subject to payment of sewer service charges in accordartce with the 
■piovisions- of ^plicable City laws. The General Manager may require the permittee to 
■ install and inaintain nieters, at the permittee' s expense, to measnue- the voltime of Ihe 
' dkcharge. The General Manager may require that siich peimittees shall ioderrtnify and 
hold hannless the City fi-om aiy and all costs, claiffis, damages, fines, lemediaiion costs, 
losses and other e:^enses. arising fiwrn ttte discharge into the sewerage system. ■ 

J, . Tbs permittee may discharge wastewater associated with asbestos ■abatem.ent operations 
without a permit, provided that the wastewater has been pietreated through a system, that 
provides for lemovaL of watetbome asbestos- 

KL. hi addition;- to the provisions of Article 4. 1 , all discharges b y .the permittee into the City's 
sewerage system shall comply with all req-uirements set forth in federal categorical 
pretrealment standards, applicable state orders and watet quaUty control regulatioiiSi 
sewage discharge peonits and orders issued to the City by federal and state agencies, 
federal and state pretteatment approval conditions, local discharge limitations and 
regulations promulgated by the General Manager and the City, mcluding any such 
regulatapns, hmitatioBS, orders, permits, standards, requiiememtB, ot laws which may ■ . 
. become effective during the term of this permit - - 



Partn-MOMTOiUI^GliEQTmtEMENrSAJSBSFECIAJLCOWPIXIONS ■ 

•*- ■■ .-. ■ 

A. T^ deteccorae the penniites's congjliaiice with the SimitatioD^ of Part I above, all 

wastewater sampling and measuremeitl?, wtdcti are rerpresentative of tije nalure and 
voiuioe olthe wastewater discbarges; sbaU be perfomed ai tlie approved side sewers) 
fom the fecili-ty." T!ie monitoiing poiilt(s) may be designated upstceam firom wlierc the 
peanittee's wastewater discharges iato-the aty's sewerage system, if access attiie 
' discharge loCErtiOfi(5) is ml feasible, or if the pennittee' s wastewatei: merges with the 
discharge ftom aaother facility, before entering the City's sewerage system. 

B The pemittee niay be required to construct in accordance Tvith current City standarfs and 
a.t liie permittee's expense; a momtoring facility in eaci sid?-5ewer, oxjn areas fiir&er 
upglieajBL on the permittee's property, for waatewatec monitoring purposes. 

C TTae permittee shall ensaie tihat each designated momtoring point is safe, convenient and 
accessible to au&orized Qty eanployees. 

D All compliance sampMng'aiLd analysis shall be performed m accordance with, tecimiques 
aad procedures approved by the EPA pursuant to section 304(g) of the Qean Water Act 
■ and pontaiaed in 4 CFR Part 1 36 and amendments thereto, or otherwise approved by the 
■EPA. ■" -.,^» .'-'''' ■■■ ' 

E The permittee may be required to perform self-mouitoring of the wastewater discharges. 
Such self-momtoiing shall be paformed at a frequency and fox such pollutant parameters 
as required by fbe General Manager..- ^ 

F. The-permjttee.may he required to iflStaO and maintain- meters to continually meaSP^e ao.d 
Tccordtheflowrateofthewastewaterdischarges.. . 

G. thcpernrittee may be required to pQ^OiCm wastewater treatment on its own site prior to 
discharge into the sewerage systeex Where a'w-astewatec tireatment systeax is employed, 
the pemiittee shall ensure that a trained operator is on duty during each operating shift of 
tibe facility- 

H The permittee shall stoie all hazardous materials (e_g. corrosives, fl^nmubles etc.) aikd 
ha^idous wastes withm a bermcd area or by using some other method of secondary 
coatainmeni, to prevent spills &om entering the City's sewerage system. 

I If the permittee disposes of process wastewater, spent processing soMons, cartridges, 

filters, residues, sludges or chemicals by offdte h&ulmg, the following lecords shall be 
kept for periodic review and verificatiGnby airthorized City inspectois: 

1. Receipts and/or purchase records for processing chemicals; 
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2. Hazardous -waste iiBiufests or other documentatioii forpfocess wastewater, spent 
piocessmg solutions, cartndgss, ftltec5> residues, sludges or chemicals bauled 
oi^ite; and . . 

3. A record of lie type a^d qoaatity cuf process wastewater, spent processing 
solutions, cartridges, Slters, residues, sludges or chemicals generated at the 
taciiity.' 
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Partm - KErORlTNG REQUIREjMENTS 

A. Within 60 days of lihe effective date of Ms peimit, the permittee shall develop and 
submit (unless pieriously submitted) to lie General Manager: 

1. A manual (or self-developed set of instiuctions) Oti the proper operation and 
^maintaiaoce of any wastewater treatoaaat system utiiiz«J in the fecility; 

2. A dxawTDg growing a flow diagram aud tie componeuts of tie wastewater 
tceatmeot system; and 

' 3. Any required ioformation, which has not been subiaitted in the pennittee's 

wastewater permit application. The permittse mil be infonned of flue deficiency 
under sqpaiate covec. 

B. Wyfyaa. 60 days of Hie effective date of this permit ffad penmttee shall completeand 
submit (xmless pceviously submitted) to the Genei^. Manager a checklist for a Spill 
Prevention Control and Countenneasures <SPCC) plaa, showing facilities and operating 
procedures to provide pioteirtion agaiust spills or accidental discharges of prohibited or 
regulated materMs- 

C- Witiim 60 days of the efiecdve date of this peirait, the pemaittee shall complete and 

submit (miess previously Subniitt&d.) to tie General Manager a checklist for a HazaxdouE 
Waste RediiClicHi Assessment" (HWRA.) of the facility. 

Based upon tie contents of the ciecldist submitted, the pencittee may subsequently bo 
required to submit a detailed HWRA, includiug an accounting of the quantities of certain 
critica] chemicalB discharged to the sewers, a plan for reducing the amount of critical 
chemicals discharged, and a lepOJt oa previous reduetions- 

D. Within 60 days of the effective date of diis permit, the permittee simil coaqplete and 

submit (mtless pievimisly Eubnutted) to the General Manager a checklist for a Storccwater 
Pollution Prevention !Plan'^ (SPPP) for the facility. 



n 



' 4 Isazardom waste reduction asiassment" jnems a systsfnatiopleomsd procedure with the oSjetfiVe ofidend^mg 
yvcnts to rediiCB or elimip^i ka^afdoiis viaste. Waste reductioTt describes the reduction, to the extent fsasid la, of ' 
&Ecr(i>u5 wasle that is generated or ^hs^sntly tr^at^A s'Qred or disposed ttf. Xt inchidss any sowce reduction or 
rRc>efinj actmty undirrtaken by a generator that resvlls in dtksr (!) the Tedui:iU>n ojinid vqIw^ &r ipjonpjy of 
hazardoK waste if (2) ^e redaction ofiadcily of the. hcaardous wasis. or both. 

12 ^!<^^^j,j^ni(r poUutionpreviindDn-pimi" has as its >mjor obj£cnves: (a) to help iden.t^ (he sources of pollvti-on 
!k<S c^stt the qmlny of aiormwatsr discharges associaied wich industrial ^.^tiviiy; a7id-(b} io describe, dJtd £ns!/re ths 
implemsni^on »f practices fe> reduce polhitants in stormwaier discharged associfOisd with industrial aclivity.. 
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E. 1 \i& pemiittee siiall notify ihe General Manager, within 24 hours, of any violaticfji 
detected during self-monitoring, of an. applicabis efQuent limitation. Upoa the detection 
of any such "violation, the permittee sliall re-sample and submit bodi sets of .analytica] 
results mthin 30 days of tlie initial datectiOiEL 

F. Where the pecniittee condiiClB seLf-monitomig ox is given split wastewater san^les fcy the 
City, copies of tlie analytical results shall be submitt&i to the General Manager withia 30 
days of tiie completion of tie saaipling episode. ■' 

G. VcA pensittee sliall notily the General' Mgnagec at least 30 days prior to the mtrodactton 
oiiisy^ wastewater discharges or poUiitants, or any substantial cl^nge in volume (i,e. 25 
percent or greater variaace fi:om. the monthly average flow) or Gharacteristies of the 
Vastewater being introduced into t3ie sewerage systero, from its industrial activities. The 

'perautteesliaUcej:tifythaiJlie.change wiHnot.resultiunoucompliaiicewith^ ■ 
rec|TiiremcatsofPartIabo"ve. The General Manager may require the issuaace of an 
amended permit b e&re the Gommencement of suck altered discharge, or, in the case of 
temaiuation of operationst details regarding closure operations. 

H. The penoittes shall notify the General Maaager at least 30 d ays pJiot to tKe tennination 
of opsrstLoas. The noti&catioii shall include a facility closure and maintenance report, , 
which, descdbes the procedures to he in^jlemeated (e.g. disposal of processing baths) to 
prevent discharges in aoncompliaace withthe-requimtnents of ParTl above. 

L AH reports (which must iadnde the certification statement contained in Part IV-N) 

and correspondence to, the General Manager shall be submitted to the following address: 

Mr. Stofen C.Medbery, Manager 
SBFUC-BEBM 

Bayview Plaza ^ ■ 

3801 - 3rd Street, Suite 600 
San Francisco, CA H124 
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Part TV - STANDARD CONDITIONS 

A, Thjtv to Comply 

Tlie pcnmttee must comply witi ail coiditions of tids penmt Fadl-ure to comply witi fee 
. reqiiirement3ofthiapeiXQitma.ybegroraidsforadimmst^ ^ 

■' . suspension Of .jevocalion of this permit, ox- eufoTcement proceedings, mclu(^g civil or 
ciirainal penalties, injunctive relief and seveiittg of tiae side sfewer connectionCs): 

B. ■ DutvtoRe-aonly ' 

The permittee must request a renewal or exEefls-ion of this pennit'ljysobnMttal of a new oi 
lievised ^/plication at least 90 dajs before tiie e^piraJion date of this -permit' The Genera] 
Manager will noti:^ tiie'peomttee aboutthecw^plicitidn reqirilement; hoTveVer, it is the 
penm1^e''s0bUg3tiontere-app]yiQa:tkielynia3mer. 

Ajtx ffitpired pemiit will continue to be eSfectiTe and enforceable rattil tke pennit is re- 
issued i£ •- -*■ ' ' "■ ' 

1. The peimitiGe has satisfied the le-^Jicationieqiiireinaits; and 

2. TbsMIiffetore-issiiethepeiinitinatbiielymamierisiDfitdtKioanyac^or 
feiliiie to act; on tibie part of the peimittee. 

C. "Duty to Mitigate . "' ^ ■ , -■ ' 

The peimittee shall tats all leasoaable stfips to miniioize or correct any adverse impact on 
the sewerage system ^tbei^ehviroiiment,, resulting from noHcompliance wllh this pemrul^ 
including such sowlejEaied or addition^ lapnitQriDg as necessary to determine the nature 
and impact of the noncomplying discharge. 

D. Duty toHalt or Reduce ActiTitv 

hi tte event of rediKtion of ejEficJency of opeiaiJOB, or loss or failtire of all or part of the 
treatment facility, tie permittee shall, to tbe extent necessary to maintain compliance witii 
its pemiit, control its production or discharges (orbotli) until operation of the treatment 
feciHty is restored or an ahemative method of treatment is provided. This requir&ftieat 
applies, for example, when the primary source of power to the treatment ^lity fails or is 
reduced. It shall not be a defease for the permittee, to claim tiiat it would have beea 
necessary to halt orrediice the permitted activity in Older to maintain compliance with the 
conditioas of this petmit. 
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E. Oneratiop aad Maantaaance of Pollution Controls 

The pbnnrttee shall at ail tjm&s ;^operIy opemts and'maiatain all facilities and systein^ of 
tieatmettt a&d control (and related appuitenances) which are installed ,or used by the 
pennitteeto afiMevecompUaHcewiththeconi^tions.oftiilspeamt Proper operation and 
fliaiateDance inclxyies, but is not limited to : efi'ective perfomiajice, adequate funding, 
adequate operator ttaining and staffing, adequate .back-up .or auxiliary equipmeait, and 
■ "adequate laboratoiy and process controls, including appropriate quality assurance 
procedures. The permittee shall maiutaio. a record of such servicing for iuspectioiti by 
aiifliorized Ci'fy inspectors-. . ■ . . " 

F. Bypass of Treatment Facilitieg ,, 

Bypass^^ is pTohibited unless it is mtavoidable to prevent loss of life, persojial 
injury, oi severe properly damage, and no feasible altetnatrves (such as the use of 
auxiliaiy tieatiiienl! feciliti&s, letentiou of untreated wastes, or maiuteaance' during 
normal periods of equipment downtime) exist. 

The pennittee niay allow bypass to occur provided it does, not cause effluent , 
limitations to be exceeded, but oaly if it is for essential maintenance, to ensure 
efficient fedlity operatioES. 



"I. 



2. 



3. Notification of bypass; ■ .^ 

a. Anticipated iypass. If the perroittee icuo ws in advance of the 

" ' " ' n^ for a bypass,- if shall submit prior written notice, at least 10 days 

before the date of the bypass^ to the General 'Manner. 

%. Unanticipated bypass- . The.pennittee shall notify the General 

Ivfenager within 24 hours of beopiciiiig awaxe of &e bypass. This 24-houx 
Qoticemust be followed within. 5 da.5^ by a. written description of the 
bypass, its cause, its dura:lioa (or, if it has not been conected, how long it 
is expected to contmus), and what has. been- done to rectify the probleni 

0. Operating UT>sets .,■•-. 

Any upset''' es^erjeaced by the permittee 'shall be reported to the General Manager within 
24 hours of becomiag avrare of the upset, A formal writtea report shall be submitted to 
the General Manager within 5 days. The report shall include; 



'^ .i "bygass". ijs deftnsd in •^0 CFRJ'iBt403J7,>r}ea^ ^ b^trntiontd liiyersipn of-wast^ 
ths permitise's trsaOnent facility. . • 

^^ .tn "upset", as iMmei m 4Q CFR Fart 40iA6 (a), means an excepnoncd iacideni in wl'.ich ilierc is xmiTUentiorusi 
atJiiiemporary iKncompiiance with catEgericol ffy-sCr^j^tmarzi stCTidards bicausa a/facton beyond the rtasonable conrroi 
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■ 1. A (iesciiption of ttie industrial discharge and cause of noncon^liance; 

■«■■ ;r. 

2. ■ ■Tlieprai'odofiioncompKaDca.iacludmg exact dafe(s) andti£ce(3)/OTifiiot 

conected, i]je, anticipated time the noDbotopIiance is espected iQ contcuue; and 

3. ■ Steps beiiig takfaX and/or planned to reduce, eliminate and prevent recurrence of 

the jaonbompliance; * 

If the pennittee fails to lepoit fee upset within 5 days, the permittee shall have waived the 
right to future claim feat t3xe noncompliance was due to an upset If the pennittee wisiea 
to establish He aaarmative defense of upset to any enfortiement action brought for 
-aoncompliance, the permittee shall demonstrate, through properly signed 
^rontejapofcaaeous op'eratingrlD'gi or o&er relevant ervideaee thatt 

■ a-'- ''An'upset dcciicred afldthe^pamittee cao jdenti^'the causa^s) of the upset; 
and 

- ■ b. The ^cility was at the time being operated in a prudent and wo±DDan-'lik:e 
manner, and in compliance with applicable operalioD. and juajntenanoe 
pioceduies. 

H. ■ F^lug Loadins 

Tlie permittee shall verbally nOti:^ tie General Manager inijmetUatdyup^ ^^ 

occuiTCHce of an accidmtal ■discharge or threatened discharge of a"slug loading"^ to the 
sewerage 3ystein,^res«ltiag.&offi a spiJl or upset m. the pemiittee's premises. A fomial 
writtKJ report, addressing circuiostaiices and rcmelies shall be submitted to the General 
Ma[iagerwilhii5 wdridngdayseftheoccuirence. .The report shall specify: 

1.- A description ofthe nature andcause of the accidental discharge, spill, i^set ot 
slug loading, the descrtption should sdso hchide location, type, concentration 
and volume of lire. dischaig<;; ■ ,-^ 

2. The duration ofthe discharge, mclnding exact date(s) and lime(s), and, if the 

discharge is continuing, the time by which cessation of the discharge is reasonably 
■ " . ■ . expected to occur, and ■ " 



ofth£ psnnit^e- An vps^tdoes rmt xsncbxde Tionaompiimce to ihe sx-tent couSSd by op&-a.aona] error, improperly 
designsdireatmsntfacHiriss. imde<{iiaie treatimnijaiiliii^r ImAofpreventiysmojyjtenanc^, or careless ormpraper 

^^ A 'sins i'»^^^S" "''^•^ arF/ pollutant rjnchding oxygen demanding poikitanls) released in a discharged a jlcw 
rate cmdfoT concerOr^Uon which will cffiire « •Hf^lafiO" ffths jpecijic prahibitwJ>s Ihted in 40 CTO Pari 403.5(b). (See 
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3. 'AH steps taken to redoce, eliminate, and/or prevent recmxeuce of such adischarge, 
spill, "Upset or slug loading. 

SticIl notificatioa and report shall not relieYe the pennitte© of liabOity for any expetnses, 
includitig but not limited to,, coste fot counteimeasures, .loss oi damage to the sewerage- 
system, Hability for fineg in^osedupon the City because of such occurrences, liability for 
iiaes oj damages because of such occurrences, or for any damages mciined by a third 
party. 

L Proper Disposal of Sludges. Spent CliemicalE etc. ' ■ . . 

The disposal of sludges, spent chemicals aad hazardous wastes generated by the pemiiitee 
shall be done in accordance "vvith Seetion 405 .of the Clean Water Act,. Subtitles G and D 
of the ResouicB Conservatioii and Reco very Acl^ and Title22 of the California Cod& of 
Regolaiiojis. .. ; * ■ ■-■■■. ■ ■ ■ ■ . 

J_ - Hazardous Materials/Waste Storage 

The peimittee shall store all hazardous materials and hazardous waste within a diked or 
bcimed area, or by using some otihea- method of secondaiy coatainmGnt^ to preveat spills 
ftom entering the sewetaf e systerii - ■ - - 

IC FfazardQUS Waste Disghai^e 

The penmttee shall notify the General Manager, the United States Environmental 
Protection Agency (EPA) Regional Waste. ManagemeQt.Diyision Director,- and the 
California Sta"te hazardous wajste authoiitiee, in wiitiug, .of any discharge into the City's 
sewerage systecQ of a substance^ which, if otherwise disposed of, would be a. hazardous 
waste underfederal regulatioii at 40 CFR Eart26I-. (See Appendix A, 'THazardous Waste 
Discharge Response Addresses & Telephone Numbers"-) 

In the case of any nottficationLmade undei this paogtE^b, the pexmittee shall certify that it 
■ has a hazardous waste management/waste minimization program in place, for reducing 
■ the volume and toxicity of hazardous wastes geaexated, to the degree thai thei permittee 
has determiaed to be ecpiLomically practical. 

Whes the.perroittee generates a hazardous waste discharge as cited above, it shall tepoit 
the following: ■- . '■ 

1. Thenameofthehazardous waste as set forth ia 40 CFR Part 261;- 

2. The EPA hazardous waste numbei; and ; 

3. The type.of discharge (continuous, batch or othei). 
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If l&e pamrttee discliaxges more tban 100 kilograms of such wa^t? per calendar montli 
into'tiie City's sewerage system, tie ttotificatioii shall also contaraiiiefollowTOg' 
iofonnation, to Ae exteat sutlx iafoimation is known and readily available to the 
permittee: 

■ 4.- /M identification ofthe hazardous cojistituentacojitaiaed in the wastes; 

'5. An estjioaiion ^'f the mass 'and concentfatioii of STich Gonstiluents in the waste 
streams discharged during that calendar Tnonth; aad 

6. An ^tiination of the masses and conccEtrattons of such constittiettts expected to 
be discliarged in the wastewater during lite foUo^vmg 12 roontha. 

■ -- Motwithstandkg aiy other reqwiiement of thiE'Part> the permittee shall pro-vide' the 

■ notiJ5 cstion no laifif thaa ■ T-5 dajs after the discharge of the listed or characteristic 
hazardous waste. These notifiwtiflSi requirements dp not apply to pdlliitants already 
reported in other self-monitoring reports required iaPart HL 

L. Right to Enter Premises 

Upoii thepiesentation of proper credentials, employees aut&odzed by ftie General 
Manager, when neosssaiy for the performance of their duties, sMI have the right to enter 
the pennittee's premises. Such authorized peiEonnel shall' at all reasonable honis, be 
allowed access to sAy fadlities and records necessary foideteimiaiing cornpliance, 
ictcluding, but n6t limitedto the ability to: 

1 . = Copy any records, hispect say monitoring equipment, and samj^le and moait-or any 
wastewater suhj ect to xegulstion under Article 4. 1 ; and ■ 

2: Inspect the jennjttee's process, areas, ehemical and waste storage areas and 
process aoEirities. 

Reasonable hours, iii file COJSt&xt of inspectioB md saxqiting, incliide any time the 
permittee is 'engaged m- any activity' which results ia wast&watsr discharge into the City's 

■ sewerage systera Kotwtthstamtag any provisions of law^ auftotiaed persomiel shall be 
allowed entry to the permittee's preniises at any time^'if Ihe GeneraT Manager determines 
tttat an inmdnent liazard to persons or property exists bs, or as a result of activities 
conducted on, the perminee' s preaaises . 

}^l Duty to Provide Monriatibn 

The permittee shaft submit to the General Manager, within 1 5 working days, any 
information which the General Manager may request to deterrmne whether came exists 
for modifying, revokirtg and re-issuihg, or terminating this permit; or to determine 
compliance with tbis permit. 
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N- Signatory ReauiremeiLts 

All spplicatiocs, reporiSj of, mfonnation submitted to the General Manager by tiie 
peimittee must contain the following certification statement and .must be signal by aa 
auitorized representative Bsdescribedbelow: 

"I certify imder penally oflaw, that this docoment and all attachments were 
prepared.imder. niy direction or superviaioa iit accordance with a system 
desired to assure. that qualified peraoimel properly gather and evaluate the 
iaforraaiiofl submitted. Basedon my inquiry, of the.person or persons who 
majiage the system, ojt those persons direcdy responsible for gathering the 
iafonuatioii, the information submitted i% to the best of my knoTPledge and 
belief, true, accurate and complete. I am aware that there are signtGcant 
penalties for submitting false rnformadon, includiag the possibility of fine 
and imprtsonmentforknowing violations." _,, .. 

1 . By a responsible coipojiate o^eer,. if the petmittee. submitting Uis reports is a 
coipoiatLon. For the purpose-flf tbis paragraph, a responsible corporate of&cer 
flieaiis: ■-.-■' 

a. A president, secretary^ treasurer, or vice-president of the coiporation in 
charge of a principal busiaes s fimction, or mxy other person who performs 
similar policy- or decdsioa-raakiag fimctions for the corporation; or 

b. ThsmanagerofoneormotODiaii^ctuiing, production, oroperation. 
^ilities en^ioying more than 250 persons or having gross annii;^] ?ales or 
expenditure? exceeding 525 milhon (in second-quarter 1980 dollars), if 
.authority to sign documents lias. been assigned or delegated to the maaager 
in accordance wilh coipoiateprocedures. ■ 

2. By a general partner or propridor if the peiimttee subroitting tbe reports is a 
partaerahip or sole propcietorBidp respectively. 

3. .By a duly authorised representative of tiie individual desigimted in paragraph 1. or 
■ -.. 2. of tbis section i£ ■ '" - - 

a The auttorizatiDn is made in wridng by the iadiyiduai described in 
paragTE^jh'L or2.; - ■■ ■ , • . . 

b. The authorization specifies either an individual or aposition having 
respoasibility for the overall operation of the facility fom which the 
industrial disciiarge orighiates, such as ms position of plant manager, 
opetator of a well, or weU field superintead-entj or a position of equivalent 



c. 



responsibility, or haviag overall responsibility for environmental matters 
forthe companyj and 

■ ■ TbiewrittenMithGJdzatioaLSsubmittEdtotlieGcaeialManagsr, 

4 ifanauaori3ati6Tiunderpaiagr^li3:oftMs*sectioiiisno longer aicaiMebecm 
a different individual or position has rraponsibility for the overall operation of Hie 
■ ■ . facility, or overall responsibility for entiroiJlnental niaitets foT&e conipany, a 
■ - ' ^iiew aijtiibmation satisfying tliG'iequiremenfs of ^>aragr^li 3- of iMs section must 
^ :tee submitted toihe General Manager prior to-or together -with aay reports to be 
■ ■signed-hy an authorized' rqpiessntatn'e; '■ ■ ■ 

O.-- - . r!oTifidentiaHty of infonnatjon '• ■. ' ' ■" 

. ^ -^^recerds^-t^oits, or iiifoima.tioa'snbn)ittedby the pehmttee-to the General 
Manager, whether made in ^ting Of by ■«itmiirai<atito incoiiwiated in SKPUC 
reports shall be available to the public, except upon a showing made by fte 
. ■peOTittec,satisfecto^ to the. Gecetai Manager, that pribUcdisclosm^ 
■ " ■ ■ " repeats or infonh^tjoil which the General Managbr or oiher authorized persoimel 
has rece:ived wonld divulge methods or processes entitled to protection as 
confidefitial trade secrete. All such records, repoiis, or infoimation at asy time 
jaayfce (j^sdosed to other authorized citypersoimel or any loc4 state ox federal 

' agency." ■ ' ' - '' '■' ■-"■ '■' ' 

9 ' Whenever the General Manager makes a written request or orders that the 
■ . peinntfeefimiishinforDiatipii,*erequestorDXdershan_iHcludeanotic6lliat 

■ ■ . VstateS'^that: ' '■* ■■ 

X Thepantiitteemayassertahusiness eottfideiitiah.ty claim covering 
specified idfoDJiation; and ■' 

b If no stteli clsiiiQ accompanies the infonnatioE witen the General Manager 
■ ' receives it, it may be inade available to the pub ho vdtijont fiirtheK aotice to 
the permittee- . . * ' 

3 hi assessmg the vaixdiry of a business coafidentialjty.claim, the General Manager 
shall detenniae whether the inforauitiou is etititled by statute or judicial order to 
coaSdentiBl treatment: In the abseaee of sudi-a ^ding, tiie General Manager 
shall make the information available fcr public disclosure. 

4 ■ NotwithstaadiBg anyotherprovisions of the above, thepermittes's wastewater 
.- .data is not confidentiai and shall be roade available to the public without 

■ restd(?tion. 
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P. RfltefltJQD of Records 

,. Copies of any repoits that must be submitted tD tiie General Manager by the pennittee 

pursuant to Part JH above, shall be retained by tte p eimittee for a. tninimmn of 5- years and 
shall be made available for inspection and copying by the General Manager or"any state or 
federal agency. This period of retention sball be extended dining the course of any 
ucrespived litigation rsgarding the discharge of pollutants by lis pennittee or tlie 
operation of the City's pretteatmeiitpiograia, or whai requested by ajiy Stale or federal 
agency- . . .,, 

Q. (^aiees for SeweEaas System Impaiiment . ■ . 

■ The pennittee shall leimbiHse the City for extraordinary costs, in addition to the 
' appHwiile sewer service charge, for treatment, pumping, maiatenance of die sewerage 
system, administranott, incidental expejases, inspection and nionitoring, and payment of 
penalties imposed on lie City by enforcement agencies, caused by the specific 
characteristics of any discharge from thepermittce's premises into the sewerage system. 
Jf the discharge of an industdal waste &oni the permittee's pranise& causes an 
obstruction, damage or other impainoent to ffie sewec^^e system, fie permittee shall pay 
to the City, an amount equal to tie costs,.penaltieg aad other incidental fees and expenses. 

. R. Peinnit TerminatJoa 

This permit may be terminated, revoked or suspended for reasons inchiding, but not 
limited to: _, ,. . 

1. Falsifying self-mojoitoriug reports; 

2. Tampering with monitoriiig e^ipi&&iit; 

3. Refusing to allow timely access to ^e pennittee' 5 feciiity premises and records; 

4. Failuretomeeteffluentlimitations, or the requirements of Article 4-. 1 and alj 
: applicable City, state and federal laws; 

5. A discharge or a threatened discharge that may pieseat a hazard to th.e public 
health, safety, welfere, natural environment, or sewerage system; 

6. Failure to pay fines; 

7. Failure to pay sewer service charges; and 
S. Failure to meet compliance schedules. 
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%: Revision of or a grant of variance from such categorical standards pursuant to 40 
CFR Part 403.13 of iJie General Pretreatment Regulations; 

9.. Ti^ographica] or otter errors in ttie peanil; 

. 1 0. Transfcc of ownership and/or opeatton of tije pomittee's fecility to a new 
owner/operator, and 

1 1, Upon rec[uest of the pecmittee, provided such request does not create a violation of 
any applicahle requirements, standards, laws, or mies and regulations. 

. .The Sling of a request by the permittee for a pennit modification or re-opening, or 
teimanatioftjOr a notificaiicjn of planned changes or anticipated fliOnconipliance, does not 
stay any pennit condition:. : . . ■ .... 

U- Proaertv Rights 

The is^uaaco of this -pennit does not convey any property, rights m either real or personal 
pKperty, or any ssiclusive prmLeges^. nor does it authorize any injury to private property 
or any .uivasion of persoaal rights^ nor any infiingsnaent of federal, state or local 
ragalafions, :- .- . .■:. ■ 

. - ' ' ' ' * ■ 

V. ■ Severability ' ' - - . 

The provisions of this permit are sevosble, and if any provision of this permit, or the 
i^licaHon of any provision of tttis penm* to any ciccuiostancej 15 for any reason held to 
■ be urjconstitational or invalid orineffective by any court of con^teirt jmisdictioii, such 
decisicpJi. shall not affect the validity or effectiveness of the remaining portions of this 
pamit 

1. Crimraal Penalties- Under Section 133(a) of Article 4.1, any person who 
violates any provision of Article 4,1 is guilty of a misdemeanor and upon 
coEvichoTt shall be fined ia ait aiBowit not exceeding S1,000 or be imprisoned in 
County Jail for not more than six months, or both. Each day each violation is 
couuroitted or peimitted to continue shall coiistitute a separate offenss. 

Any pesoE who knowiii°ly makes any ^se statement or miarepresentatioo in any 
r^cid, report placj or other document Sled with the General Manager, or tamper 
with or knowingly renders inaccurate any momtoring device or sampling and 
analysis method required under Article 4.1, shaU he punished hy a fine of not 
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S, LimJtatLQD oti .?emiit Transfer. 

■- Re-assigniDeiit or transfer to a iiew ownei/operator iray Tdc approved 1jy tiie General 
Maaager, provided tti!5t: 

V. The original permittee giVesat least 30 days advance notice to the General 
Managei^- speci^gthe exact date of change of owriership/operatton; and 

%, lie new owner/crpsrator stibinits a-wiittea certification that: 

a. States that nO uaoaediate change o-f the facility' s opferatioiis and processes 
is proposed; 

b. Cotl&ms the exact date on wMch the transfer is to occur; and 

^: Acknowledges ML respbnsibilityfor complying with the existiag penmit 
X. Permit Mofl'ficatinii orB.eH>p^iing ■ ■ ' . • ' , 

The terms and conditions-, of this pennit maybe suhjectto modification or re-opening by 
the General Manager for good causes including, but -not limited to, the foUowmg: 

1. Any new iinjitaticins or requirements identified in revisions or amendments to 
Adicle-4.1; 

2, AddiHonal conditions resulting from any ntrw or revised federal, or state 
ptetreatment standards or requirements; ■ 

3 Any material OX snbstantial alterations or additions to the pearodttee ' s operation 
processes, or discharge volume or character wbidi were not considered in drafting 
the sSectiTe peirail; " ' 

4 A change in anyeondinon in either tlie peonittee or the sewerage system, which 
requires either a temporary orpeonahentxeduction or elimkiatiOD of the 
authorized discharge; 

5. infoHttaODn indicating that the pemjitted discharge poses a threat to the City's 
sewerage system, or persoimei; or the receiving waters; " 

6. Violations by the permittee of any temis or conditions of the permit 

7. Misrepresentation or failure to disclose folly aU relevant facts m the permit 
plication or ia any leqmred reporting; 
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more Ihan S25,000 oi by iuiprisonmeat in County Jail &r not more than six 
moiilija, orl)Oth- . ; 

7. Civil Penalties. Under Section 133G>) of Article 4.1, any person who, 

■^thout regard to intent "ox negligence, causes orpermits any discfearge of 
wastewater oc Iiazardous waste, as defined in title 22j California Code of 
■ Regulations and its aanendmentB, into the City's sewerage system, except in 
accordance with ail pmnit requirements aad othef provisions of Aitcle 4.1; 
violates any pro^sion of a cease and degist order or cleanup and abatement order 
issued by- the General Mamger, ot'^dolates 'aiiy reguirement or p^ohl^ition of 
Alticle 4 . 1, shall he liable civilly to the City in an. amomit no t to ex:ceed $ 1 0,000 
per day fox each violatioK that occurs. 

. FoimtentioBalornegKgentviolaiiQns;,thepeisanso dcemcdshalllsehahle civilly 
to Ihe City in an amount not to exceed S25,000 pef day for eafih violation that 
oecurs. 

3. Administrative Qvil Peoalties. Uiider Section 133(c) of Article 4,1, 

. ' notwtthstaiiding Section. 133 (b), any person, wto^ without regard to mtent or _ 
isegligencej causes or pennits any discharge^ of wastewater or hazardous waste, as 
defined in Title' 22, California Code of Regulations and its aioeadments, into the 
' CiVs sewerage sj^em, except in accordance with all permit requirements and 
otherprovisiOQSof Artide4.1; violates anyprovision.ofacease and desist order 
or cleanup and abatement order issued hy the General Manager; or -violate any 
- requireraeat orprohibitEon of Article 4.1, shall be.liable ci-yilly to the City in an 
fflnountnotiae5.ceed$l,OOOperdayforeachvi0lationtliatoccurs.: ■ 

.^Notwithstandmg Section I33(b)j for intentional or negUgent violationsj the person 
■ " .sodeem.edshallbeliable.crviiiytri'theGityinattaraountnottoexceed$2,000per 
day for each violation that occurs. 
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PROTOCOLS FOR CONTAMINATED 
ARCHAEOLOGICAL ARTIFACTS ON PRESIDIO PARK LANDS 

1.0 PURPOSE 

This docament provides guidance to archaeologists on Presidio park lands who 
may encounter arrifacfs contaminated with metals (e.g., lead) and organic contaminants 
(e.g., TPH, PCBs, and PAHs), Its purpose is to assist archaeologists in the safe handlings 
processing, and curation of these remains. 

These protocols must be used in concert with professionally prepared health and 
safety plans (HASPs) for both field and lab work- Tt is essential that field archaeologists 
read and comply with the HASP for their worksite. 

These protocols, together with the HASl^ will help the archaeologist: 

• assess which arhfacts should be collected and which recorded then discarded 
in the held 

• safely handle and package arhfacis to be returned to the lab 
■ safely process and store artifacts. 

2.0 ARTIFACT COLLECTION AND RETENTION POLICIES 

The protocols for ITC's archaeological program (ITC 1996) contain guidance for 
archaeologists monitoring earth-moving in the Presidio and the treatment of artifacts 
that result from these activities. This document requires collecting a representative 
"sample" of monitoring finds and retaining all materials from archaeological contexts 
that are deemed eligible to the NaHonal Register of Historic Places. The procedures 
include the following statements; 

" When a discovery is made in the course of monitoring an excavation and the 
discovery consists of individual artifacts or artifact scatters that lack a 
meaningful context,., the cultural materials collected in such a situation will be 
packaged together in an archival- quahty reclosable plasHc bag and labeled 
under this general provenience. 

• Materials not intended for permanent curation... (i.e., pieces of modem trash) 
will be quantified, briefly described, then discarded. 

• Cultural materials that are found to be contaminated that are non-porous will 
be decontaminated to the levels considered safe [for handling and storage]. 

• Cultural materials found to be contaminated but which cannot be 
decontaminated to levels considered safe due to their porosity, will be 
packaged and labeled with appropriate warnings. (ITC 1996:9.3) 



2.1 Deciding io Retain or Discard Artifacts 

ITC's protocols assume that all potentially important materials can and should be 
retained. As a practical matter, the expense and hazards associated with curating a large 
number of contaminated arhfacts or a single highly contaminated object may be 
disproportional to the items' long research or interprehve value as defined in the project 
research design. While some items may retain a level of residual contamination that 
would justify their discard once adequately documented in the lab, others can be simply 
recorded in the field. This decision is at the discretion of the appropriate Presidio park 
archaeologist. 

When artifacts are discovered, the archaeologist (anci, where appropriate, the 
archaeological collections specialist) shall 

• apply tire decision tree (Figure 1), which specifies tlie condihons under which 
archaeological artifacts will be retained by field personnel and passed on to the 
archaeological laboratory for treatment; 

• handle, package, and store arHfacts according to the procedures outlined in this 
document. 

3.0 ARTIFACT HANDLING, PROCESSING, AND CURATION PROCEDURES 

This section guides archaeological personnel in their handling of artifacts at each 
phase of work: discovery, processing, and storage/curation. 

3.1 Artifact Material Types 

Figure 2 lists the types of materials that can be anticipated on Presidio 
archaeological &ites. Artifacts made of these substances may have come into contact with 
hazardous materials and become contaminated. The extent of this contamination 
depends, among other factors, on the porosity of the material of which the artifacts are 
made. These material types vary greatly in their relative porosity. While the 
contamination of a non-poroiis artifact may be limited to the object's surface and 
removed with relative ease, a porous artifact may retain residual contamination within 
its interstices. Consequently, the safe handling and treatment of contaminated objects is, 
in many cases, contingent on their porosity as well as on the contaminant type {i.e., 
metals contamination is less likely to result in residual contamination post-cleaning as 
compared to organic contamination). 

3.2 Handling Artifacts during Fleldwork, Processing, and Curation 

Figure 3 describes the manner in which materials of various porosities are to be 
handled in the field and lab during processing and curahon. While these procedures are 
intended to minimize harm to workers, the artifacts themselves may suffer if the 
procedures are not thoughtfully applied. In most cases, standard professional 
archaeological and conservation practices can be applied. The following guidance 
addresses special problems that may arise from the particular requirements of the HASP 
or the handling procedures presented in this document. 



3.2.1 Decontamination in the field 

Contaminated artifacts must be decontaminated before they are forwarded to the 
lab, An exception may be made for materia! of intrinsic value whose treatment requires 
procedures that can only be carried out in the lab. In this case, the materials must be 
packaged appropriately and clearly labeled with the type of suspected contaminant. Al! 
artifacts suspected of being contaminated must be packaged to confine the contaminant 
before they enter the lab. 

3.2.2 Removing surface dirt 

As sediments may contain contaminants, it is important to remove excess surface 
dirt from artifacts in the field by 

• brushing or scraping, as appropriate 

• washing with plain water 

• cleaning with a solution of Alconox or similar mild detergent, as appropriate 

Cleaning with a detergent will, in many cases, decontaminate non-porous and some 
semi-porous artifacts and allow them to be bandied using standard archaeological 
methods. It is important not to soak porous or semi-porous material or to remove 
surface treatments (such as decals) during washing or cleaning. 

Plain water used to free artifacts of surface dirt may be reused by allowing 
sediments to accumulate in a series of settling tanks and recirculating the water by a 
pump. This process of extracting artifacts from their encasing matrix may create or 
release byproducts that may themselves contain contaminants. These byproducts 
include 

■ contaminated water used to clean artifacts 

• sediments that accumulate in the settling tanks 

• ferrous metal encrustations 

These byproducts must be handled, stored, and disposed of according to the HASP and 
Presidio waste storage policies. 

3.2.3 Devitrification 

Glass hydrates as it is exposed to the air and eventually may devitrify, becoming 
cra2ed and flaky. The scale that is created in this process may be harmful and can enter 
the skin through contact. Glass that shows signs of devitrification— such as iridescence- 
should be handled with disposable gloves. 

3.2.4 Water-saturated materials 

Porous and semi-porous materials from waterlogged environments should not be 
dried in the field. Excess liquids that may contain contaminants should not be collected 
and must be handled in accordance with HASP procedures. However, the artifact's 
current humidity level should be maintained while it is transported to the lab. In the 
case of fresh water saturation^ this may be achieved by adding de-ionized water. 



3.2.5 Discarding artifacts in ttie field 

In some cases, a field decision may be made to discard certain artifacts rather than 
decontaminating and returning them to the lab. In this case, the materials may be simply 
recorded appropriately and placed back into the excavation. 

3.2.6 Lab processing 

In most cases, artifacts will have been decontaminated in the field before entering 
the lab. If contaminated materials must be brought info the lab they must be separated 
from the remainder of the collection. The type of suspected contaminant must be clearly 
marked on the outside of the box or other container. These artifacts must be handled in 
accord with the flASP. 

Wfien it is necessary to clean and decontaminate arhfacts in the lab, arr^ingements 
must be made Lo dispose of any contaminated byproducts before they are created. These 
byproducts must be handled, stored^ and disposed of according to the HASP and 
Presidio waste storage and disposal policies. When the decision is made in the lab to 
discard contaminated arhfacts, these items must also be disposed of according to 
Presidio waste storage and disposal policies. 

Contaminated arhfacts may only be submitted for curation in excephonal 
circumstances and with the permission of the Presidio archaeologist. In this case, the 
arhfacts must be packaged to confine the contaminant and the type of contamination 
must be clearly marked on the outside of the box or container. 

3.2.7 Curation 

Federal curation standards at 36CFR79 require that archaeological remains be 
handled, stored, cleaned., and conserved in a manner that protects them from breakage 
and possible deterioration from adverse temperature and relative humidity^ visible light, 
ultraviolet radiation, dust, soot, gases, mold, fungus, insects, rodents and general 
neglect, as well as preser^'ing data that may be studied in future laboratory analyses. 

In most cases, contaminated artifacts will have been treated in the field or lab. 
Thus, handling these materials after curation should not require special measures in 
addition to standard archaeological curation practices. Any contaminated artifacts must 
be handled in accord with the HASP. 
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"'The treaiment of human remains is described in section 5.4 of ITCs Arcliaeolosical Protocols, Potentially 
contaminated human remains should be handled with -disposable gloves. Contaminated or not, alL human remains 
must be liandled and stored respectfully while they remain under Presidio Trust control. 
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PROTOCOLS FOR CONTAMINATED 
ARCHAEOLOGICAL ARTIFACTS ON PRESIDIO PARK LANDS 

1.0 PURPOSE 

This docament provides guidance to archaeologists on Presidio park lands who 
may encounter arrifacfs contaminated with metals (e.g., lead) and organic contaminants 
(e.g., TPH, PCBs, and PAHs), Its purpose is to assist archaeologists in the safe handlings 
processing, and curation of these remains. 

These protocols must be used in concert with professionally prepared health and 
safety plans (HASPs) for both field and lab work- Tt is essential that field archaeologists 
read and comply with the HASP for their worksite. 

These protocols, together with the HASl^ will help the archaeologist: 

• assess which arhfacts should be collected and which recorded then discarded 
in the held 

• safely handle and package arhfacis to be returned to the lab 
■ safely process and store artifacts. 

2.0 ARTIFACT COLLECTION AND RETENTION POLICIES 

The protocols for ITC's archaeological program (ITC 1996) contain guidance for 
archaeologists monitoring earth-moving in the Presidio and the treatment of artifacts 
that result from these activities. This document requires collecting a representative 
"sample" of monitoring finds and retaining all materials from archaeological contexts 
that are deemed eligible to the NaHonal Register of Historic Places. The procedures 
include the following statements; 

" When a discovery is made in the course of monitoring an excavation and the 
discovery consists of individual artifacts or artifact scatters that lack a 
meaningful context,., the cultural materials collected in such a situation will be 
packaged together in an archival- quahty reclosable plasHc bag and labeled 
under this general provenience. 

• Materials not intended for permanent curation... (i.e., pieces of modem trash) 
will be quantified, briefly described, then discarded. 

• Cultural materials that are found to be contaminated that are non-porous will 
be decontaminated to the levels considered safe [for handling and storage]. 

• Cultural materials found to be contaminated but which cannot be 
decontaminated to levels considered safe due to their porosity, will be 
packaged and labeled with appropriate warnings. (ITC 1996:9.3) 



2.1 Deciding io Retain or Discard Artifacts 

ITC's protocols assume that all potentially important materials can and should be 
retained. As a practical matter, the expense and hazards associated with curating a large 
number of contaminated arhfacts or a single highly contaminated object may be 
disproportional to the items' long research or interprehve value as defined in the project 
research design. While some items may retain a level of residual contamination that 
would justify their discard once adequately documented in the lab, others can be simply 
recorded in the field. This decision is at the discretion of the appropriate Presidio park 
archaeologist. 

When artifacts are discovered, the archaeologist (anci, where appropriate, the 
archaeological collections specialist) shall 

• apply tire decision tree (Figure 1), which specifies tlie condihons under which 
archaeological artifacts will be retained by field personnel and passed on to the 
archaeological laboratory for treatment; 

• handle, package, and store arHfacts according to the procedures outlined in this 
document. 

3.0 ARTIFACT HANDLING, PROCESSING, AND CURATION PROCEDURES 

This section guides archaeological personnel in their handling of artifacts at each 
phase of work: discovery, processing, and storage/curation. 

3.1 Artifact Material Types 

Figure 2 lists the types of materials that can be anticipated on Presidio 
archaeological &ites. Artifacts made of these substances may have come into contact with 
hazardous materials and become contaminated. The extent of this contamination 
depends, among other factors, on the porosity of the material of which the artifacts are 
made. These material types vary greatly in their relative porosity. While the 
contamination of a non-poroiis artifact may be limited to the object's surface and 
removed with relative ease, a porous artifact may retain residual contamination within 
its interstices. Consequently, the safe handling and treatment of contaminated objects is, 
in many cases, contingent on their porosity as well as on the contaminant type {i.e., 
metals contamination is less likely to result in residual contamination post-cleaning as 
compared to organic contamination). 

3.2 Handling Artifacts during Fleldwork, Processing, and Curation 

Figure 3 describes the manner in which materials of various porosities are to be 
handled in the field and lab during processing and curahon. While these procedures are 
intended to minimize harm to workers, the artifacts themselves may suffer if the 
procedures are not thoughtfully applied. In most cases, standard professional 
archaeological and conservation practices can be applied. The following guidance 
addresses special problems that may arise from the particular requirements of the HASP 
or the handling procedures presented in this document. 



3.2.1 Decontamination in the field 

Contaminated artifacts must be decontaminated before they are forwarded to the 
lab, An exception may be made for materia! of intrinsic value whose treatment requires 
procedures that can only be carried out in the lab. In this case, the materials must be 
packaged appropriately and clearly labeled with the type of suspected contaminant. Al! 
artifacts suspected of being contaminated must be packaged to confine the contaminant 
before they enter the lab. 

3.2.2 Removing surface dirt 

As sediments may contain contaminants, it is important to remove excess surface 
dirt from artifacts in the field by 

• brushing or scraping, as appropriate 

• washing with plain water 

• cleaning with a solution of Alconox or similar mild detergent, as appropriate 

Cleaning with a detergent will, in many cases, decontaminate non-porous and some 
semi-porous artifacts and allow them to be bandied using standard archaeological 
methods. It is important not to soak porous or semi-porous material or to remove 
surface treatments (such as decals) during washing or cleaning. 

Plain water used to free artifacts of surface dirt may be reused by allowing 
sediments to accumulate in a series of settling tanks and recirculating the water by a 
pump. This process of extracting artifacts from their encasing matrix may create or 
release byproducts that may themselves contain contaminants. These byproducts 
include 

■ contaminated water used to clean artifacts 

• sediments that accumulate in the settling tanks 

• ferrous metal encrustations 

These byproducts must be handled, stored, and disposed of according to the HASP and 
Presidio waste storage policies. 

3.2.3 Devitrification 

Glass hydrates as it is exposed to the air and eventually may devitrify, becoming 
cra2ed and flaky. The scale that is created in this process may be harmful and can enter 
the skin through contact. Glass that shows signs of devitrification— such as iridescence- 
should be handled with disposable gloves. 

3.2.4 Water-saturated materials 

Porous and semi-porous materials from waterlogged environments should not be 
dried in the field. Excess liquids that may contain contaminants should not be collected 
and must be handled in accordance with HASP procedures. However, the artifact's 
current humidity level should be maintained while it is transported to the lab. In the 
case of fresh water saturation^ this may be achieved by adding de-ionized water. 



3.2.5 Discarding artifacts in ttie field 

In some cases, a field decision may be made to discard certain artifacts rather than 
decontaminating and returning them to the lab. In this case, the materials may be simply 
recorded appropriately and placed back into the excavation. 

3.2.6 Lab processing 

In most cases, artifacts will have been decontaminated in the field before entering 
the lab. If contaminated materials must be brought info the lab they must be separated 
from the remainder of the collection. The type of suspected contaminant must be clearly 
marked on the outside of the box or other container. These artifacts must be handled in 
accord with the flASP. 

Wfien it is necessary to clean and decontaminate arhfacts in the lab, arr^ingements 
must be made Lo dispose of any contaminated byproducts before they are created. These 
byproducts must be handled, stored^ and disposed of according to the HASP and 
Presidio waste storage and disposal policies. When the decision is made in the lab to 
discard contaminated arhfacts, these items must also be disposed of according to 
Presidio waste storage and disposal policies. 

Contaminated arhfacts may only be submitted for curation in excephonal 
circumstances and with the permission of the Presidio archaeologist. In this case, the 
arhfacts must be packaged to confine the contaminant and the type of contamination 
must be clearly marked on the outside of the box or container. 

3.2.7 Curation 

Federal curation standards at 36CFR79 require that archaeological remains be 
handled, stored, cleaned., and conserved in a manner that protects them from breakage 
and possible deterioration from adverse temperature and relative humidity^ visible light, 
ultraviolet radiation, dust, soot, gases, mold, fungus, insects, rodents and general 
neglect, as well as preser^'ing data that may be studied in future laboratory analyses. 

In most cases, contaminated artifacts will have been treated in the field or lab. 
Thus, handling these materials after curation should not require special measures in 
addition to standard archaeological curation practices. Any contaminated artifacts must 
be handled in accord with the HASP. 
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Figure 3, Handling Requirements for Archaeological Material by Work Phase 
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"'The treaiment of human remains is described in section 5.4 of ITCs Arcliaeolosical Protocols, Potentially 
contaminated human remains should be handled with -disposable gloves. Contaminated or not, alL human remains 
must be liandled and stored respectfully while they remain under Presidio Trust control. 
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El.O INTRODUCTION 

In situ remediation is the corrective action selected in the CAP and CAP Addendiun for satiirated soils 
and groiuidwater within the "historic wall interface" that is defined by the portions of the Biulding 231 
and 228 remedial imits (RUs) that abut tiie lustoric wall designated for preservation, and can not be 
excavated witiiout endangering its struchiral integrity. Tlus appendix presents the recommended in sitii 
remediation approach that will be implemented by MACTEC prior to excavation of tlie downgiadient 
portion of tlie Building 231 RU, and: 

• Summarizes the remedial evaluations conducted based on existing data, and the results of the 
evaluations that were used to compare in situ remediation data fi:om the similar Buildmg 637 
CAP Site, and detennine the design basis and assumptions for selection of in situ remediation 
compounds, 

• Describes tiie in sitii remediation appioach to be implemented as part of tiie coirective action, and 
the compounds selected for injection, theii' estimated quantities, and proposed apphcation 
intervals and metiiods, and 

• Summarizes tlie components of the corrective action included in the post-injection follow up 
process tliat will be used to assess tiie effectiveness of tiie m sitii remediation approaches selected 
for implementation. 

Definition of Historic Wall Inletface 

The lustoric wall inteiface is defined as follows: 

(1) The southern portion of tiie Building 231 RU as defined by a "wedge" of soil contamination of soil 
witiun tiie excavation setback defined in Appendix L (Geotecluucal Recommendations for 
Excavation Setbacks) that will not be excavated and extends fiom the nortiiem edge of tiie historic 
wall to approximately 5 feet north of the wall at tiie smface of tiie RU, and slopes downward to the 
bottom of tiie wedge tiiat corresponds with a lateral distance of approximately 10 feet north of tiie 
wall (Figure E-2), and extends laterally over a span of approximately 30 feet (Figure E-1), and 

(2) The noithem poition of tiie Buildmg 228 RU as defined by the appioximate 15-foot wide area 
between tiie northern edge of tiie Buildmg 228 foimdation and tiie soutiieni edge of tiie historic wall 
(Figure E-2), tiuough a depth interval of approximately 6 to 20 feet bgs (based on the ground 
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surface elevation belimd the wall), and that extends laterally over a span of approximately 40 feet 
(Frgure E-1). 

Purpose and Objectives 

The purpose of injecting in situ reniedration compounds wrthin the historic wall interface rs to eidiance 
the oxrdation and stimulate aerobic biodegradation of petroleum hydrocarbon contaminants in tlie 
subsurface that exceed cleanup levels m: (1) saturated soils and groundwater within the smear zone, and 
(2) groundwater within the radius of influence of tlie mjection areas. The primary chemicals of concern 
(COCs) in soil and groundwater at the mterface include TPH as gasoline (TPHg) and TPH as diesel 
(TPHd) that are present in subsurface soils and gromidwater as shown on Frgure 1-7 of the Work Plan. 

The primary objectives of conducting in srtu remediation at tlie historic wall mterface are: (1) to reduce 
concenti^ations of petroleum -related COCs in soil and groundwater below cleanup levels through in situ 
remediation where excavation can not be performed wrtliout endangering die stnictural integrity of the 
historic wall and buildings: and (2) to mitigate the potential upgradient source of contamination to tlie 
extent practicable prror to excavatron of tlie Buildmg 23 1 RU soils directly downgradient. 

Summaiy of Proposed In Situ Remediation Approach 

The approved corrective action for the portions of the Building 231 RU and Building 228 RU that occurs 
in the southern portion of the Site at tlie historic wall interface, consrsts of in srtu remediation on both 
sides of tlie lustoric wall. New data collected adjacent to the lustoric wall since the CAP was prepared 
(witlim the Building 231 RU and directly downgradient of tlie Buildmg 228 RU) indicates concentrations 
of petroleum hydrocarbons are above previously docmnented concentrations and/or cleanup levels. 
Therefore, tlie CAP Addendum documented tlie revised corrective action for combined remediation of 
both portions of the Buildmg 23 1 and 228 RUs in tlus aiea. 

As the first step of the combined approach to in situ remediation on both sides of the wall, samples wiU be 
collected and analyzed for COCs fi:om four' soil boiings, 2 each on the eastern and western sides of the 
portion of the Building 231 RU defined as the "wedge" of soil within the excavation setback. After data 
has been analyzed to further evaluate the extent of contamination and potentially revise the design 
parameters for in situ remediation, the chemical oxidation compound (RegenOxTM) will be injected 
witiun tlie Building 231 RU in a seiies of four injection events over a period of approximately 6 weeks, 
with the mtent of aggressively oxidizing and stimulatmg biodegradation to sigmficantiy reducmg 
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petroleum hydrocarbon concentrations where they are documented as above cleanup levels m soil and 
groundwater within tliis area. 

Approximately one month after in situ remediation using RegenOxTM is completed witlun the Building 
23 1 RU, a tune-released oxygen releasing compound (ORG AdvancedTM ) will tlien be injected witlun 
both the Building 231 and 228 RUs withtlie intent of stimulating biodegradation of lower-level residual 
petiolemn hydiocarbons and reducing concentrations in tlie satuiated zone of tlie subsurface below 
cleanup levels as a final "polisliing" step over a period of approximately 12 months. As a contingency, 
the corrective action may also mclude mjection of RegenOxTM within tlie Buildmg 228 RU prior to 
injection of ORG AdvancedTM, if based on an evaluation of tlie results of sampling within the Building 
231 RegenOxTM injection area and in consultation with Regenesis, Inc. (the manufacturer of botli 
compounds) and stakeholders, it is indicated as a beneficial adjunct to the remediation approach in 
meetmg cleanup levels in tlie northern portion of the RU. 

E-1.1 Evaluation of Existing Data at Historic Wall Interface 

This section suminaiizes the evaluation of existing data that was used to compaie in situ remediation data 
fiom file similar Building 637 CAP Site in Section E-1.2, and determme tlie design basis and assumptions 
for selection of in situ remediation compounds summarized in Section E-2.0. 

Evaluation of Existing Data for Building 231 RU 

MAGTEG perfonned an evaluation of available RU-specific data for the southern portion of the Building 
23 1 RU that mcluded: (1) soil and groundwater sampling data presented in tiie GAP, and (2) soil and 
groundwater data fi:om the new well pair (231GW200A/200B) installed witiuntius aieam between 
Januaiy 28 and Febmary 6, 2008 (See Attachment E-1; Monitoring Well Installation Report, T&R, 2008). 
Because a groundwater momtormg well was not present within the historic wall interface to provide 
reproducible data on groundwater contamination and conditions downgradient of the proposed in sitii 
remediation area at tiie Building 228 RU, as recommended in the GAP, the Trust installed tiie new well 
pair, 231GW200A/200B, witiuntiie Building 231 RU as shown on Figure E-1. Soil data collected during 
well installation, and two quarters of groiuidwater monitoring data (Quarters 1 and 2, 2008) fiom tiie 
newly installed well pair was evaluated. Tins data is summaiized on Figure 1-7 of tiie Work Plan, and 
cleanup level exceedances are posted on tiie cross-section shown on Figme E-2. 
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The existing available data indicated the following: 

• The historic data documented in the CAP for the southern portion of tlie RU indicated petioleuni 
hydrocarbon contammation is present above cleanup levels in seasonally saturated soils and 
groundwater between 1 to 1 1 feet bgs within the ' Vedge" of soil contamination that will not be 
excavated witliin tlie 5-foot setback area tliat extends approximately 30 feet to the east and west 
(Figure E-1). Four investigatory bormgs will be sampled for petioleum-ielated COCs in soil and 
groundwater to the east and west of this 30-foot span of known contamination prior to in situ 
remediation of this area in order to fuithei characteiize the eastern and western extent of 
contamination within the "wedge" area. Tliis area is co-located witli a groundwater RU likely 
associated with the upgradient fonner Building 228 USTs (Figures E-1 and E-2). 

• The data collected fiom the new well pair adjacent to tlie historic wall smce tlie CAP was 
prepared mdicates concentrations of petroleum hydiocaibons are above previously documented 
concenti^ations and/or cleanup levels m groundwater. Therefore, the CAP Addendiuii 
documented tlie revised corrective action for combined remediation of both portions of the 
Building 23 1 and 228 RUs in this aiea, because petroleum hydrocarbon contamination in 
groundwater on tlie northern and soutliem sides of the wall appears to be mtercoimected as 
interpreted on the cross-section shown on Figure E-2. 

• Soil sample data collected fiom the 231GW200B well installation boimg confinued 
concenfi^ations ofTPHg in soil are lugher in shallow soils (1,500 nig/kg at 3.0 feet bgs) tlianm 
deeper Bay Mud soils (32 mg/kg at 12.5 feet bgs). This data confirms TPHg is present in shallow 
soils at concentrations above the cleanup level of 1 1 .6 mg/kg, but is not present in deeper Bay 
Mud soils above the cleanup level. 

• Groiuidwater data was collected fiom the new well pair 23 1 GW200A screened in tlie shallow 
groundwater zone (fill material), and 231GW200B screened m the intermediate groundwater zone 
(poorly graded sand): (1) approximately one month after installation and development of fiie new 
well pair during the Quarter 1 sampling event, and (2) approximately tluee months later duiing 
the Quaiter 2 sampHng event. 

For well 231GW200A screened m the shallow groundwater zone, the data showed that the 
concentration ofTPHg in groundwater fiom the Quarter 1 sampling event (180 nig/L) was 
approximately 30 times higher tlian m tlie Quarter 2 sampling event (4.9 nig/L). These data 
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confirm that TPHg is present in groundwater in the shallow groundwater zone at 

concentrations above the cleanup level of 0.443 mg/L. In addition, the relatively higher 
TPHg concentiation in groundwater in Quarter 1 was likely due to TPHg in soil around the 
well boring being disturbed and desorbed mto groundwater during well installation and 
development activities. The Quarter 2 sampling results are likely more representative of 
stabilized dissolved contaminant concentrations m groundwater in this area. Further 
sampling will be performed to confiim that tlie concentrations observed in Quarter 2 are 
representative of stabilized dissolved contaminant concentrations. 

For well 231GW200B screened in tlie underlying intennediate groimdwater zone, tlie data 
showed that the concentiation of TPHg m groundwater firom the Quaiter 1 sampHng event 
(0.24 mg/L) was approximately 4 times highei than in the Quarter 2 sampling event (0.063 
mg/L). These data confirm that TPHg is not present in groundwater m tlie mtennediate 
groundwater zone at concentiations above the cleaimp level of 0.443 mg/L. In addition, as 
witli well 23 1 GW200A, tlie data indicate the initial spike in TPHg concentiation m 
groundwater m Quarter 1 was due to soil being distiirbed during well installation and 
development activities, and tiiat Quarter 2 sampling results aie likely more representative of 
stabilized dissolved contaminant concentiations m groimdwater in the intennediate 
groundwater zone. Fmtlier sampling will be performed to confirm tliat tiie concentiations 
observed in Quarter 2 are representative of stabilized dissolved contaminant concentiations. 

• Review of redox parameter data collected during groundwater monitoring at tiie new well pair 
(see Table 2-1 of tlie Work Plan) did not mdicate any significant difference in the levels or 
presence of these parameters compared to historic data; however; the data was considered in tlie 
desrgn basrs and updated as appropriate for use in the in situ lemediation compoiuid software 
modeling conducted by Regenesis as described below and in Attacliment E-2. 

Evaluation of Existing Data for BuUding 228 RU 

MACTEC performed an evaluation of available RU-specific data fiom tlie CAP for the nortlieni portion 
of tlie Building 228 RU that included soil and groundwater grab samples collected piior to preparation of 
the CAP. Because a gioiuidwater monitoring well is not present within this RU to provide leproducible 
data on gioiuidwater contamination and conditions, data fiom the newly installed well paii', 
23 1 GW200A/200B described above will be evaluated as a downgradient monitoring point. However, 
because tiie new well pair is located witiun tlie portion of tiie Building 23 1 RU described above foi which 
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recent data indicates cleanup level exceedances are present at that location, the initial phase of in situ 
remediation of the area using a chemical oxidant will be implemented to reduce concentiations in situ 
prior to using the data as an indicator of conditions upgradient within the Building 228 RU. After the first 
phase of injection at the Building 231 RU is completed and monitoring data is available to assess post- 
injection concentrations of COCs and conditions in the new well pair, if tlie COC concentrations m 
groundwater are lower or higher tlian tliose used in tlie design assimiptions described in Section 2.0 (9.6 
milligrams per liter [mg/liter], 0.09 mgAiter for both ethylbenzene and xylenes) to calculate tlie ORG 
AdvancedTM injection rates for either tlie Buildmg 228 RU or Building 23 1 RU, tlie ORG AdvancedTM 
injection rates will be recalculated. If the data indicates that a lower or higher injection rate is waiianted, 
then this assessment and any recommendations will be provided to stakeholders prior to miplementation 
of ORG AdvancedTM injection. 

The existing available data also indicated the following: 

• The noithem portion of the Soil RU at tins aiea is co-located witli a gioiuidwater RU associated 
witli tlie fonner Buildmg 228 USTs (Figure E-1). The areas of soil containing GOGs above 
cleanup levels are located between historic Building 228 and the historic wall in tlie vicinity of 
the excavation area associated with the former 228 USTs. 

• The northern portion of tlie Soil RU is located in imsaturated and saturated soil between 1 to 1 1 
feet bgs that extends approximately 40 feet to the east and west. The petrol eiuii -related GOGs 
that were detected in soil at concentrations above cleanup levels in the nortlieni portion of the 
Soil RU mclude TFHg, TPHd, TFHfo, etliylbenzene, and xylenes. The COCs that were detected 
in groundwater at concentrations above cleanup levels in the nortlieni portion of the Soil RU 
include: TPHg, TPHd, TPHfo, etliylbenzene, and xylenes; 1 ,2-dichlorobenzene (1,2-DGB). 

E-1. 2 Evaluation and Comparison of Data from Building 637 CAP Site 

This section summarizes (1) tlie evaluation of existing data from m situ remediation of tlie similar 
Building 637 CAP Site, and (2) the conclusions resulting fioni a comparison of data fioni botli sites used 
in consideration of tlie design basis and assumptions for selection of in situ remediation coinpoimds 
summaiizedm Section E-2.0. 

In 1999 and 2000, oxygen releasing compoimd was applied to soil to treat residual petroleum 
hydrocarbon contamination m soil at the Building 637 CAP Site (EKI, 1999a, 1999b, 2000, 2004). The 
site conditions and application quantities used at tlie Building 637 GAP Site were reviewed to provide 
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supporting data to assist in the evaluation and development of the proposed application quantity of 
oxygen releasing compound at the historic wall interface at the Building 207/23 1 CAP Site. 

Comparison of Site Conditions atBuilding 637 CAP Site 

The Buildmg 637 CAP Site and Biulding 23 1 and 228 RUs at tiie lustoric wall interface aie similar m 
teims of (1) soil types consistmg of fill imderlainby silty sands and Bay Mud, (2) depth to groundwater, 
and (3) the type and distribution of petroleiun contannnation, as described below. 

Comparison of Soil Types and Depth to Groundwater: Soils at tiie Buildmg 637 CAP Site consist of fill 
mateiial and naturally occmTing mterbedded fine-grained estuaiine and sand deposits. Fill material 
extends 8 to 9 feet below ground surface (bgs). Monitoring wells aie installed in two distinct water 
bearing zones: Al and A2. Groundwater is typically encountered ftom 3 to 9 feet bgs m tlie Al zone and 
4 to 7 feet bgs m the A2 zone. 

The Building 23 1 and 228 RUs at the historic wall interface are also underlain by fill and native deposits 
consisting of clayey or silty sand. Bay Mud, and silt (Figuie E-2). The depths and thicknesses of these 
deposits and groundwater vary across the site; however, fill and shallow sands generally extend to deptiis 
of approximately 8 to 10 feet bgs neai' the historic wall. Groundwater is typically encoiuitered at deptiis 
of approximately 1.5 to 10 feet bgs in the shallow zone. Intermediate giomidwatei is sepaiated fiom 
shallow groimdwatei by tiie Bay Mud, which extends fiom depths of approximately 9 to 1 5 feet bgs . 

Comparison of Nature and Extent of COG s: S oil and groundwater at both sites has been impacted by 
leakmg peti^oleum fuel tanks and/or fiiel distribution systems and share the following petroleum -related 
chemicals of concern (COCs): primarily TPHg; TPHd, TPHfo, with some VOC detections such as 
ethylbenzene (Building 228) and benzene (Building 637). The range of concentiations of petioleum- 
related COCs m soil and groundwater are similar at botii sites. 

Evaluation of Oxygen Releasing Compound and Application Quantities atBuilding 637 CAP 
Site 

Petroleum-impacted soil was excavated by tiie Trust at six areas (Areas A, B, C, D, E, and F) at the 
Building 637 CAP Site (EKI, 1 999a, 1 999b, 2000, 2004). Oxygen leleasmg compound was applied to 
excavations at Areas C and F duimg backfilhng and was applied via injection at an area located between 
two previous excavations conducted by the Army (referred to as the "area between tiie Anny 
excavations") (see Attaclmient E-3, Extent of Excavations and ORC Treatinent Area Maps, Building 637 
CAP Site). 
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The specific oxygen releasing compound used at Building 637 CAP Site was Oxygen Release Compound 
(ORC) manufactured by Regenesrs Technical Support (Regenesis). ORC is a magnesiiun peroxide based 
compound. In contrast, ORC Advanced ^"^ is proposed for use at tlie historic wall interface, which is a 
calcium peroxide based compound. Regenesis modified and improved its oxygen releasing compound 
smce tlie Building 637 CAP Site work was conducted; therefore it is not possible to provide a duect 
comparison between ORC appHcafion quantifies between these two sites. 

At tlie Building 637 CAP Site, the estimated mass of hydrocarbons present in residual soil was 
determined for soil at Area F and the area between the Aimy excavations (EKI, 1999b). Based on site- 
specific soil data and COC concentiations collected fiom tlie Building 637 CAP Site, the Trust's 
contiactor, Erler and Kalinowski, Inc. (EKI), estimated 21,800 lbs of hydi^ocarbons (1,800 lbs TPHg in 
Area F and 20,000 lbs TPHd in tiie area between the Army excavations) were present in the smear zone 
soils. Based on site-specific groundwater data from the Bmlding 637 CAP Site, EKI estimated 
approximately 7 to 10 poiuids of hydrocarbons were present in groundwater. However, due to the 
disparity m the mass estimates using soil and groundwater data, EKI used the ORC appfication quantity 
that Regenesis recommended. Approximately 1,320 pounds (lbs) of ORC (0.3 percent ORC by weight of 
tieated soil) was apphed to tiie excavations at Areas C and F. Similarly, the quantity of ORC injected in 
the area between the Anny excavations was based on Regenesis' recommendations. Approximately 
2,690 lbs of ORC was applied via injection. 

Evaluation of Groundwater Monitoring Data at Building 637 CAP Site 

The results of groundwater momtormg at the Building 637 CAP Site indicated that source removal and 
ORC apphcation in excavations and by injection was effective in reducing concentiations of petioleum- 
related COCs m groiuidwater at the site to levels below applicable cleanup levels. ORC was applied 
witiun tlie excavated areas prior to backfilling and via injection points in a separate area between 
excavations where soil was not excavated. Tliree monitoring wells located immediately downgradient of 
the ORC apphcation area were monitored prior to the ORC injection to establish a baseline for evaluating 
the effectiveness of tiie source removal and ORC application. Basehne momtoimg was performed foui' 
montiis aflei placement of the ORC in tlie excavation, and 20 days piior to injection. Quarterly samphng 
was conducted for two years after tiie ORC was applied. Based on groundwater monitoring results, 
concentiations of COCs in groundwater decreased or remained below cleanup levels (see Attachment E-3, 
Groundwater Monitoring Results, Building 637 CAP Site). 
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Summary of Data Comparison Between Building 637 CAP Site and Historic Wall Interface 

The following conclusions resulting from (1) tlie evaluation and comparison of data from the two sites; 
and (2) Regenesis' experience and recommendations regarding tlie two srtes, were considered m the 
development of the proposed oxygen releasmg compound desrgn for tlie historic wall interface presented 
in Section E-2.0: 

• The specific oxygen releasmg compound used at Building 637 CAP Site was Oxygen Release 
Compound (ORC^'^) manufactured by Regenesis Technical Support (Regenesis). ORC^'^ is a 
magnesium peroxide based compound. In contrast, ORC Advanced ^'^ is proposed for use at the 
historic wall mterface, wliicli is a calciiun peroxide based compound. Regenesis modified and 
improved its oxygen releasing compound since the Building 637 CAP Site work was conducted; 
therefore it is not possible to provide a direct comparison between ORC application quantities 
between these two sites. 

• Altiiough tiie sites are similar' in teims of (1) soil types, (2) depth to groundwater, and (3) the type 
and distribution of petioleum contamination, the recommended application rates for the historic 
wall interface are higher tiian tliose appHed at Building 637 CAP site. An additional margm of 
oxygen-release dosage is recommended by Regenesis for the historic wall inteiface to address the 
expected higher oxygen demand from organic materials present in tlie Bay Mud underlying tiie 
site. Based on Regenesis' experience in the seveial years since the ORC^'^ design was prepared 
for tlie Building 637 CAP Site, they now recommend more than twice the oxygen dosage to meet 
the lugli oxygen demand present in a Bay Mud environment such as is present at the historic wall 
interface. 

• Application of ORC Advanced^'^ via injection rs anticipated to be effective and is proposed for 
treatment of residual petioleum contamination. The application of ORC^'^ via injection at the 
Building 637 CAP Site is Hkely to have contributed to reducing petioleum-related COC 
concenti^ations m groundwater below cleanup levels, but can not be wholly assessed on its own 
merits because it was implemented in conjunction witii applrcation of ORC in excavations prior 
to backfilling, as well as source removal by excavation. 

• The quantity of oxygen-releasing compounds recommended for appHcation at the two sites are 
similar; however, as noted above, the fonnulations (type of compoiuid and percent oxygen tliey 
are desrgned to deliver) and metliod of applrcation drffer and so can not be directiy compared. A 
total of approximately 4,010 lbs. of ORC™ was appHed at tiie Buildmg 637 CAP Site, of which 
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approximately 2/3 was applied via in sitii injection in the phune area between excavations — 
approximately 1,320 pounds (lbs) of ORC^'^ (0.3 percent ORG by weight of treated soil) was 
applied in excavation bottoms prior to backfillii^ at Areas C and F, and approximately 2,690 lbs. 
was applied via injection between excavations. In compaiison, as presented in Section E-2.0, a 
total of approximately 2,475 lbs. of ORG Advanced ^'^ (0.4 percent ORG by weight of tieated 
soil) is recommended by Regenesis for application at the historic wall interface — approximately 
1,025 lbs. witliin tlie Building 228 RU, and approximately 1,450 lbs. at tlie Building 231 RU. 
The application of ORG Advanced ^'^ will be implemented after in situ application of 
approximately 4,050 lbs. of RegenOx™' witliinthe Building 231 RU witli the intent of 
accelerating and sigmficantly reducing petioleum-related GOG concentrations via chemical 
oxidation to within a range appropriate for time-release application of ORG Advanced^'^ for 
treatment of residual concentiations. 
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E-2.0 DESIGN BASIS FOR PROPOSED IN SITU REMEDIATION AT THE 

HISTORIC WALL INTERFACE 

Based on MACTEC's evaluation of site data at the histoiic wall interface conducted in consultation with 
Regenesis, Inc., MACTEC will implement in situ remediation of petioleum-related contamination above 
cleanup levels in saturated soils and groundwater in accordance with the Letter Proposal 
recommendations prepared by Regenesis provided in Attacliment E-2. MACTEC will contract with and 
oversee the direct push injection subcontractor who will inject tlie m situ remediation compounds tluough 
overlappmg direct push teclinology (DPT) injection points. 

This section: 

• Describes tlie in situ remediation approach to be implemented as part of tlie corTcctive action, and 
the compounds selected for injection, their estimated quantities, and proposed application 
intervals and methods, and 

• Summaiizes tlie components of the corrective action mcluded in the post-injection follow up 
process that wiU be used to assess tlie effectiveness of tlie m situ remediation approaches selected 
for miplementation. 

E-2.1 Design Basis and Proposed Injection Methodology 

This sectron summarizes the design basis and proposed injection methodology presented in Attachment 
E-2, Regenesis Letter Proposals for in srtu remediation of the Building 231 and Building 228 RUs. As 
descrrbed in Section E-1.0, tlie in situ remediation approach consists of tlie following two steps: 

Step 1: Samplincjand ReqenOx — IiiiectionatBiiildinq231 RU 

Soil samples will be collected and analyzed for petroleum -related COCs from four soil borings; two 
will be installed on both the eastern and western sides of the portion of the Building 231 RU 
defined as the "wedge" of soil witlim the excavation setback at the proposed locations shown on 
Figure E-1 and Figure I-l of Appendix I (Confinnation Samphng Plan) to the Work Plan. Soil 
samples will be collected at deptlis of 3 and 8 feet bgs within the shallow groundwater zone where 
contammation rs known to be present adjacent to thrs area, and a grab groundwater sample will also 
be collected if tiiere is evidence of free product. This data will be analyzed to furtlier evaluate tiie 
lateral extent to the east and west of contamination that may be present within tiie setback above 
cleanup levels. If concentiations of COCs m any of tiie samples exceed cleanup levels, the design 
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parameters for in situ remediation will be reevaluated and any revisions to tlie approach will be 
commmiicated to stakeholders. If concentrations of COCs in the samples do not exceed cleaimp 
levels, the chemical oxidation compound (RegenOx^'"') wUl be mjected witliin the Building 23 1 RU 
in a series of four inj ection events over a period of approximately 6 weeks, with the intent of 
rapidly oxidizing and sigmficantly reducmg petrolemn hydrocarbon concentiations where they are 
documented as above cleanup levels m soil and groiuidwater witlim this area. 

The design basis for RegenOx injection at the Building 23 1 RU was developed by Regenesis in 
consultation with MACTEC, and included Regenesis' review of cunent site data smnmarized in 
Section E-1 .0 and as presented in the "Data and Assimiptions", and software modeling to detennine 
the application parameters as shown on tlie "Simimary Page" model calculation sheets of the July 
10, 2008 Letter Pioposalmcluded in Attachment E-2. As shown on Figures E-1 and E-2, 12 
injection points will be advanced witliin the 30 by 10 foot area on 5-foot centers using DPT 
teclinology, and the RegenOx^'^ slurry will be injected witliin each of the points from 
approximately 1 to 11 feet bgs, witli tlie mtention of distnbutmg RegenOx^'^ compomid throughout 
the saturated zone of contamination. Approxuuately two weeks, foui' weeks, and six weeks after 
the fiist injection event, the process will be repeated for 12 injection points offset by 1.25 feet 
laterally at each event, thereby providing a total of 48 overlapping injection locations and closely- 
spaced delivery of RegenOx^'^ witlim the in situ treatment area. Approximately 1,260 pounds of 
RegenOx will be injected during each of the foiu' events; therefore, approximately 105 pounds 
will be injected at each of the points, for a total of 5,040 pounds delivered at 48 pomts over the four 
events. 

Step 2: ORC Advanced ^ IiiiectionatBiiildinq231 and 228 RUs 

If the results of sampling conducted at the Building 23 1 RU described above generates a different 
design basis for tlie RegenOx^'^ injection than described herein, tlus data will be analyzed prior to 
injection of ORC Advanced^'^ at the Building 231 and 228 RUs to reevaluate the design parameters 
for m situ remediation; any revisions to the approach described herein will be communicated to 
stakeholders piior to implementation of injection activities. In addition, groundwater samples will 
be collected from the new well pair 231GW200A/200B and wiL be analyzed for COCs to confiini 
the reduction in concentiations of COCs lesulting from RegenOx^'^ mjection is within the range of 
concenfrations assumed in tlie design basis for ORC Advanced injection at both the Building 231 
and 228 RUs. As a contingency, the corrective action may also include mjection of RegenOx^'^ 
witlun tlie Building 228 RU prioi to injection of ORC Advanced^"^, if based on an evaluation of the 
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results of sampling witliin tlie Building 231 RegenOx^'^ injection area and in consultation with 
Regenesis, Inc. (the mannfactiirer of botli compounds) and stakeholders, it is indicated as a 
beneficial adjunct to the remediation approach in meetmg cleanup levels in tlie nortliem portion of 
tiieRU. 

Within approxuuately one month after in sitii remediation using RegenOx^'^ is completed within 
the Building 23 1 RU, a time-released oxygen releasing compoiuid (ORG Advanced^'^ ) will tiien 
be injected within botli tlie Building 231 and 228 RUs witii tiie intent of stimulating biodegradation 
of lower-level residual petioleum hydrocarbons and reducing concentrations in the saturated zone 
of tiie subsurface below cleanup levels as a final "polishing" step over a period of approximately 12 
months. 

The design basis for ORG Advanced^'^ injection at the Building 231 and 228 RUs were developed 
by Regenesis in consultation with MAGTEC, and included Regenesis' review of cun^ent site data 
summarized m Section E-1.0 and as presented m the "Data and Assiunptions", and software 
modehng to detennine the application parameters as shown on the "Summary Page" model 
calculation sheets of the July 10, 2008 Letter Proposal (for Biulding 231 RU) and December 4, 
2006 Letter Proposal (for Building 228 RU) included in Attachment E-2. 

As shown on Figmes E- 1 and E-2, within the Bmlding 23 1 RU, 1 2 inj ection points will be 
advanced witiim the 30 by 10 foot area on 5-foot centers east to west in each row, wrtii four points 
per row within each of tiuee rows, usmg DPT technology, and tiie ORG Advanced^'^ slurry will be 
injected within each of tiie points fiom approximately 1 to 1 1 feet bgs, wrtii tiie mtention of 
distributing RegenOx^'*'' compound tiuoughout the saturated zone of contamination. Approximately 
1,450 poimds of ORG Advanced^'^ will be injected within tius RU, for a total of approximately 120 
poimds within each 10-foot deep injection pomt (or approximately 12 poimds per foot). As shown 
on Figures E-1 and E-2, within the Building 228 RU, 12 injection points will be advanced wrtiun 
the 40 by 10 foot area on 1 0-foot centers in each row, with four points per row within each of tiuee 
rows, using DPT teclmology, and the ORG Advanced slurry will be mjected witiim each of the 
points from approximately 6 to 20 feet bgs, with tiie intention of distributing RegenOx^'^ 
compound throughout the saturated zone of contamination. Approximately 1,025 pounds of ORG 
Advanced^'^ will be mjected witiun this RU, for a total of approximately 85 pounds within each 14- 
foot deep injection point (or approximately 6. 1 pounds per foot). 
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The proposed application designs are labeled in the Pioposal Letters as "prelimmary" in order to allow for 
flexibility in adapting the design, if necessaiy, based on evaluation of additional groundwater monitoring 
data from new well pair 231GW200A/200B, tliat will be collected between tlie date of publication oftliis 
Work Plan, and field implementation of RegenOx^'^ and ORG Advanced^'^ injection. If the data 
indicates that a lower oi higher injection rate is waixanted, then this assessment and any lecommendations 
will be provided to stakeholders prior to miplenientation of ORG injection in a weekly stakeholder 
meeting. 

Injection Application Procedures 

MAGTEG will subcontiact with a driller who will drill tlie mjection pomts with a duect push drill rig. 
The twelve injection points will be drilled as described above and shown on Figme E-1 (also see 
Attachment E-2). Each injection point will be drilled throughout the satmated zone of detectable 
petioleiun -related COCs in soil and/or groundwater (anticipated to be approximately 1 to 1 1 feet bgs at 
the Building 23 1 RU, and 6 to 20 feet bgs at tlie Building 228 RU). The slurry will be mixed in a ratio of 
30 to 40 percent solids to clean water oi as indicated in Regenesis' recommendation presented witli the 
Letter Proposal in Attacliment E-2, and will be injected at the design rate noted above. 

The oxygen releasing compoimd slurry will be delivered to tlie subsm^face under variable pressure 
(depending on the fonnation variability m the fouiteen-foot veilical interval) using DPT metliods, in a 
mamier consistent with the manufacturer's recommended apphcation guidehnes presented m Attachment 
E-2. The calculated volume of oxygen releasing compound should mtioduce sufficient oxygen into the 
suiTounding sub-surface soils to reverse tlie local reducmg conditions that have been observed at tiie Site 
and stimulate aerobic hydi^ocarbon degrading bacteria to reproduce and break down residual hydiocaibons 
present in saturated soils and groundwater. As described above, the new monitoring well paii' will be 
sampled in advance of each injection event, and will be used to monitor tiie effectiveness of tiie 
compounds in reducing concentrations of COCs below cleanup levels, and perfonnance momtoiing and in 
situ confirmation sampling will be performed as described below. 

E-2. 2 Post-Injection Performance Monitoring 

Groundwater monitomig will be conducted downgradient of the Building 228 RU at new well pair 

231 GW200A/200B at tiie post-injection frequency presented in Table 2-1 of tlie Work Plan for chemical 

analysis for petroleum-related contaminants including: 
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• Total petioleum hydiocaibons (TPH) quantified as diesel and fiiel oil by EPA Test Metliod 
8015M with silica gel cleanup; 

• TPH quantified as gasoline by EPA Test Metliod 80I5M; 

• BTEX/MTBE by EPA Test Metliod 802 1 ; and 

• Polynuclear aromatic hydiocarbons (PAHs) by EPA Test Method 8270SIM. 

These chemical data will be used to evaluate concentiations of petioleum related contaminants in 
groundwater at tlie lustorical wall mterfiice. 

The collected gioundwater samples will be submitted for analytes/field parameters listed m Table 2-1 of 
the Work Plan. 

Following injection, the ability of tlie ORC Advanced^'^ in creating conditions favorable for 
biodegiadation of petioleum hydrocarbon compounds will be assed through tlie monitoiing conducted to: 

1 . verify that the ORP and DO levels aie mcieasing in the new well relative to pre-mjection 
conditions . 

2. verify tliat Fe(III) concentiations are increasing through the reduction in dissolved iion 
concentiations (as Fe (III) is insoluble relative to Fe(II)) relative to pie-mjection conditions. 

3. verify that manganese concentiations are increasii^ thi^ough the increase m dissolved manganese 
concenti^ations (as a result of oxidation fiom Mn (2+) to the insoluble Mn(4+)) relative to pre- 
injection conditions. 

4. verify that arsenite concentiations are reducing tluough the reduction in dissolved arsenic 
concenti^ations (as a result of the conversion of arsemte to tiie more oxidized and insoluble form 
of arsenate) relative to pre-injection conditions. 

Based on the data and MACTEC and Regenesis' experience with sites with similar geologic settings, it is 
expected that the oxygen releasmg compound will begm releasing oxygen immediately upon mtioduction 
into the water column and to continue to release oxygen for a period of approximately 12 months. 
Two years after tlie oxygen release compound has been injected, tlie Tmst will conduct in situ direct-push 
technology (DPT) soil confinnation sampHng within and outside of the footprmt of the Building 231 and 
228 RUs at the historic wall interface, considering the teclmical conshaints of access due to the presence 
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of existing buildings or other stnictiual constraints. Details regarding the confirmation sampling will be 
described in an appendix to the Construction Completion Report based on the results of post-constiiiction 
groundwater monitoiing tiiat assesses the effectiveness of oxygen release compound injection m leducing 
petiolemn -related COCs within the saturated zone. 

Additional application of in-sitii oxygen release compoimd via in-sitii injection may be considered if 
results of gioimdwater momtormg and confirmation sampling indicate concentrations of COCs exceeds 
cleanup levels approximately 18 montiis after the oxygen releasing compoiuid is applied. MACTEC will 
evaluate tlie effectiveness of the oxygen releasing compound and present tiie evaluation in a technical 
memorandum (as described in Section 5.0 of the Work Plan, Reporting and Corrective Action 
Documentation) that summarizes water quality data, and recommendations for further oxygen leleasmg 
compound appHcation, if needed. The Trust will present data to stakeholders on the effectiveness of 
tieatment as well as recommendation for further tieatment (possible injection of additional oxygen 
releasing compoimd), if necessary. 
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228SB101 SAMPLE STATION 
SO{3.0') MATERIAL SAMPLED (DEPTH IN FEET BGS) 
.062 TPH DIESEL 
0.31 TPH FUEL OIL/MOTOR OIL 
8-7 TPH GASOLINE 
4-3 TPH UNKNOWN 

ALL CONCENTRATIONS ARE IN mg/kg 

FOR SOIL AND mg/l FOR GROUNDWATER 

SO = SOIL 

GW = GROUNDWATER 

NOTE 

1 . VERTICAL DATUM FOR THE CROSS-SECTIONS IS NAVD 88- US SURVEY FEET; 
ELEVATION MEASUREMENTS TAKEN IN PLLW WERE CONVERTED TO NAVD 88 — 
TO BE CONSISTENT WITH TOPOGRAPHIC SURVEY DATA, 

CONVERSION: NAVD 88 = PLLW-0,37 

2. BORING LOG FOR 228HP1 IS UNAVAILABLE; AS A RESULT, LITHOLOGY IS NOT 
SHOWN. 

3. THE EXCAVATION BOTTOM IS LOCATED ONE FOOT BELOW THE DEEPEST 
SAMPLE CONTAINING COGS ABOVE SITE SPECIFIC CLEANUP LEVELS IN 231 Rl^ 

4. THE HISTORIC HIGH GROUNDWATER CONTOUR WAS GENERATED FROM THE 
HIGHEST REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 
2006 FOUND IN THE PRESIDIO SEMI ANNUAL GROUNDWATER MONITORING 
REPORT 1ST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, OCTOBER 
2006). 

5. INJECTION POINTS: REPRESENTATIVE INJECTION POINTS FOR, SEQUENTIALLY: 
BUILDING 231 RU: FOUR (4) REGENOX INJECTION EVENTS OVER A PERIOD OF 
APPROXIMATELY 6 WEEKS, WITH POINTS OFFSET AT EACH EVENT TO THE 
NORTHEAST BY 1 .25 FEET, FOLLOWED BY ONE (1 ) ORG ADVANCED INJECTION 
EVENT. INJECTION POINTS EXTEND VERTICALLY FROM 1 TO 1 1 FEET BGS. 
BUILDING 228 RU: ONE (1 ) ORC ADVANCED INJECTION EVENT CONCURRENTLY 
WITH BUILDING 231 RU ORC ADVANCED INJECTION EVENT, INJECTION POINTS 
EXTEND VERTICALLY FROM 6 TO 20 FEET BGS, 
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23 April 2008 
Project No. 2893.67 

Mr. Ryan Seelbach 
The Presidio Trust 
34 Graham Street 
P.O. Box 29052 

San Francisco, CA 94129 

Subject: Monitoring Well Installation 

Building 231/207 Area 
Presidio of San Francisco, California 

Dear Mr. Seelbach: 

Treadwell & Rollo, Inc. (Treadwell and Rollo) is pleased to submit this report documenting the installation 
of monitoring wells 231GW200A and 231GW200B at the Building 231/207 Area (Site) in the Presidio of 
San Francisco, California (Figure 1). The monitoring wells are located south of Building 231 and adjacent 
to a historic wall between Building 231 and Building 228 (Figure 1). Building 231 is located at the 
intersection of Halleck Street and Gorgas Avenue. We understand that the wells will be used to monitor 
the groundwater chemistry directiy downgradient of the proposed ORG® injection points adjacent to 
Building 228 (Figure 1) as outlined in the Revised Draft Implementation Work Plan (^^'^.&5, 2 November 
2007 prepared by MACTEC Engineering and Consulting, Inc. The wells are positioned as close to the 
historic wall as possible to ensure that they will not be affected by a proposed remedial excavation at the 
Site. All work was performed In general accordance with the Dra/t Work Plan, Groundwater Monitoring 
Well Installation, Building 207/231 Area, Presidio of San Francisco, California dated 18 January 2008 
prepared by MACTEC Engineering and Consulting, Inc. (Work Plan). The monitoring well installation 
activities performed at the Site are described below. 

Monitoring Well Installation 

On 28 January 2008, Treadwell & Rollo supervised the drilling of hvo soil borings (231SB200A and 
231SB200B) using a track-mounted hollow-stem auger drill rig. These borings were subsequently 
converted Into monitoring wells; one screened in the shallow groundwater zone (231GW200A) and one in 
the intermediate groundwater zone (231GW2Q0B) at the Site. Prior to drilling, the soil borings were 
hand-augered to 5 feet below ground surface (bgs) to ensure that no underground utilities or footings 
from the historic wall were present. Soil samples were continuously collected using an 18-inch split- 
spoon sampler for lithologic description purposes during drilling. The sampler was driven 18-inches 
ahead of the augers at each sample point. A photoionization detector (PID) was used to field-screen the 
soil samples for volatile organic compounds (VOCs). Organic vapor readings are presented on the boring 
logs in Attachment A. Three soil samples (including one duplicate) were retained for chemical analyses. 
The materials encountered in the boring were logged according to the Unified Soil Classification System 
by a Treadwell & Rollo field geologist under the supervision of a California-registered geologist. All 
drilling activities were performed by Gregg Drilling and Testing, Inc. of Martinez, California, The boring 
logs and well construction diagrams are included in Attachment A. 
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Coarser grained fill material (silty sand with gravel [SM]) was encountered from surface to 3 feet bgs and 
below that depth, finer grained fill soil (sandy day and clay with sand [CL]) was present to 9.5 feet bgs, 
where Bay Mud was encountered. The top of the first Bay Mud layer was observed at a depth of 9.5 feet 
bgs in boring 231SB200B. The initial drilling was conducted using 8-inch hollow-stem augers and was 
stopped once the Bay Mud was observed in the cores. The 8-inch augers were then removed and the 
borehole was re-drilled using 12-inch augers. A 10-inch diameter steel conductor casing was placed into 
the borehole and pushed into the Bay Mud confining layer to a depth of 10 feet bgs. Neat cement grout 
was placed around the conductor casing to seal off the upper groundwater zone and to prevent the 
mixing of groundwater between the upper and intermediate zones. The borehole was sealed at the 
surface for approximately 72 hours to allow the cement grout to set. 

After the conductor casing had been installed into 231SB200B, the shallow boring (231SB200A) was 
advanced to 8 feet bgs using 8-inch hollow stem augers approximately 3 feet to the west of 231SB200B, 
adjacent to the historic retaining wall. Baring 231SB200A was converted to monitoring well 231GW200A. 
Monitoring well 231GW200A was constructed of 2- inch-diameter Schedule 40 PVC casing with flush 
threads and 0.010-inch-slot well screen. The well screen for well 231GW2Q0A was installed from 
approximately 3 feet to 8 feet bgs. Blank well casing was installed from the top of the screen to the 
ground surface. A sand filter pack (No. 2/12 sand) was installed in the borehole annulus from the bottom 
to approximately 2.5 feet bgs. A 6-inch collar of fine silica sand was installed from 2 to 2.5 feet bgs. A 
1-foot-thick seal of hydrated bentonite pellets was placed above the fine silica sand filter pack and the 
remainder of the borehole annulus was sealed with a neat cement grout. A locking water-tight well cap 
was placed on the well casing, and a traffic-rated well box was installed to protect the wellhead and to 
prevent water from entering the well. Well construction details are presented on the boring log 
(Attachment A). 

On 1 February 2008, Treadwell and Rollo and Gregg Drilling personnel returned to the Site to complete 
the intermediate zone monitoring well construction (231GW200B). The drilling resumed by advancing the 
boring through the center of the conductor casing that had been previously installed. The boring was 
continuously cored using the split-spoon sampler and was extended to 19 feet bgs using 8-inch diameter 
augers. Lithologic conditions were recorded to ensure proper monitoring well construction. The 
monitoring well was constructed of 2-inch-diameter Schedule 40 PVC casing with flush threads and 
0.010-inch-slot well screen. The well screen for well 231GW200B was installed from approximately 
14 feet to 19 feet bgs. Blank well casing was installed from the top of the screen to the ground surface. 
A sand filter pack (No. 2/12 sand) was installed in the borehole annulus from the bottom to top of the 
well screen. A 2-foot-thick collar of fine silica sand was installed from 12 to 14 feet bgs. A 2-foot-thick 
seal of hydrated bentonite pellets was placed above the sand filter pack. The remainder of the borehole 
annulus was sealed with a neat cement grout. A locking water-tight well cap was placed on the well 
casing, and a traffic-rated wellbox was installed to protect the wellhead and to prevent water from 
entering the well. Well construction details are shown on the boring log (Attachment A). 

On 6 February 2008, wells 231GW200A and 231GW200B were developed by Blaine Tech Services of 
San Jose, California using surge and pumping methods. After surging the well with a 2-inch surge block 
for approximately 15 minutes, the wells were purged using a positive air displacement pump. Water 
quality measurements including temperature, pH, conductivity, and turbidity were recorded at each 
casing volume removed. Well 231GW200A was dewatered twice during development. After dewatering, 
the pump was removed and the well was allowed to recharge. Following recharge the well was surged 
again for 10 minutes followed by additional pumping and water quality measurements resumed. 
Development of both wells was completed after 10 casing volumes had been removed and all water 
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quality parameters had reached stability. Monitoring well development field data is presented in 
Attachment B. 

As required by the State of California, Division of Water Resources (DWR) forms were completed and 
submitted for both new monitoring wells (Attachment C). 

On 15 February 2008, Chaudhary Inc., a California-licensed land surveyor, surveyed the location and 
elevation of the top of the casing for the newly installed monitoring wells. Controls used for the survey 
included North American Datum of 1927 California State Plan - Zone 3 - U.S. Survey Feet (horizontal) 
and Presidio lower low water (PLLW) datum (vertical). The survey coordinates and top of casing 
elevation will be added to the quarterly groundwater monitoring well network data presented in the next 
quarterly monitoring report. The top of casing elevations for 231GW200A and 231GW200B were 14.34 
and 14.26 feet above PLLW, respectively. 

Laboratory Analysis 

Three soil samples from 231SB200B were retained for laboratory analysis; one from the upper fill layer 
(approximately 3 feet bgs) and two from the intermediate sand underlying the Bay Mud (at 
approximately 12.5 and 13 feet bgs). All of the soil samples were analyzed for the following: total 
petroleum hydrocarbons (TPH) quantified as diesel and fuel oil (TPHd and TPHfo) by EPA Method 8015M, 
TPH quantified as gasoline (TPHg) by EPA Method 8015M, BTEX/MTBE by EPA Method 8260, and 
polynudear aromatic hydrocarbons (PAHs) by EPA Method 8270SIM. Following the laboratory analysis, 
data validation was conducted by DataVal Incorporated. The laboratory and data validation reports 
are included as Attachment D and E, respectively. Analytical results are presented in Table 1 and 
discussed below. 

The sample collected at 3 feet bgs [231SB200B(3)] had detected concentrations of TPH, BTEX, and PAHs. 
TPHg, TPHd, and TPHfo were detected at concentrations of 1,500, 73, and 73 milligrams per kilogram 
(mg/kg), respectively. Total xylenes were detected at a concentration of 1,800 micrograms per kilogram 
(pg/kg). PAHs (naphthalene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, and 
benzo(b)fluoranthene) were also detected above laboratory limits in 231SB200B(3) at concentrations 
ranging from 7 to 15 |jg/kg- 

Soil samples 231SB200B(12.5) (collected at 12.5 feet bgs) and DUP020108 (collected immediately 
beneath 231SB200B(12.5) at 13 feet bgs) both had detected concentrations of TPHg, TPHd, and 
TPHfo. TPHg, TPHd, and TPHfo were detected at concentrations of 32, 8.8, and 30 mg/kg in 
231GW200B(12.5), respectively. TPHg, TPHd, and TPHfo were detected at concentrations of 15, 4, 
and 22 mg/kg In DUP020108, respectively. Soil sample 231SB200B(12.5) also had concentrations 
of naphthalene, phenanthrene, fluoranthene, and pyrene detected ranging from 7.5 to 26 pg/kg. 
Pyrene was the only P^ detected in DUP020108. No other compounds were detected in the soil 
samples collected. 
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Mr. Ryan Seelbach 
The Presidio Trust 
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If you have any questions after reviewing this report, please call Joshua Graber at (415) 955-9040. 

Sincerely yours, 
TREADWELL & 





Joshuj* D. Graber, REA I 
SepkJr Project Manager 

28936702 JDG 

Enclosures : 

Figure 1 Monitoring Well Locations and ORG® Injection Points 

Attachment A Boring Logs and Well Construction Diagrams 

Attachment B Monitoring Well Development Data Sheets and Groundwater Level Measurement Log 

Attachment C Completed DWR Forms 

Attachment D Certified Analytical Laboratory Reports and Chain-of-Custody Records 

Attachment E Data Validation Summary Report 
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TABLES 



Table 1 

SihI Analytical Results 

Building 231/207 Area Monitoring Well InstallatiiMi 

Presidio of San Francisco 

San Francisco, California 





Petroleum Hydrocarbons 


VOCs 


PAHs 1 


Sample ID 


Deptii 


Date 
Sampled 


TPHg 


TPHd 


TPHfo 


Benzene 


Toluene 


Ethyl - 
benzene 


Total 
Xylenes 


MTBE 


Naph- 
thalene 


Phen- 
anthrene 


Fiuor- 
aiithene 


Pyreiie 


Benzo- 

(a)anUira- 

cene 


Chrysene 


Benzo- 
(b)fluor- 
antheiie 


All Other 
PAHs 




feet 




mg/kg 


Mg/i<g 1 


231SB200B[3) ' 


3.0 


01/28/08 


1,500 (y) 


73 (y) 


73 


< 110 


< 180 


<99 


1,800 0) 


< 150 


13 


14 


15 


14 


7.0 


7.0 


7.7 


ND 


231SB200B[12.5) 


12.5 


02/01/08 


32 (V) 


8.8 (y) 


30 


<6.4 


<5,4 


<6.4 


<6.4 


<54 


9.0 


7.5 


7.9 


26 


<6.5 


<6.5 


<6.5 


bD 


DUP020108 ^ 


13.0 


02/01/08 


15 (V) 


4.0 (V) 


22 


< 5.8 


< 5.8 


< 5.8 


< 5.8 


< 5.8 


<5.2 


<6.2 


<6.2 


7.9 


<5.2 


<6.2 


<6.2 


ND 



Notes : 

1 -The laboratory extract associated with EPA Method 8250B for soil sample 231SB200B(3) required a methanol extraction that resulted in elevated reporting limits 
of 1,000 pg/l<g. The laboratory reported estimated results for m,p->;ylenes and o-xylenes between the reporting limit and the method detection limit. Benzene, 
toluene, ethylbenzene, and MTBE were not detected above the method detection limit, therefore; the presented results are less than the laboratory's method 
detection limit for these compounds. 

2 - Sample collected as Field Duplicate for 231SB200B(12.5) 
feet - feet below ground surface 

MTBE - Methyl Tertiary Butyl Ether 

PAHs - Polynuclear aromatic hydrocarbons, EPA Method 8270SIM 

TPHg - Total Petroleum Hydrocarbons as Gasoline, EPA Method 8015M 

TPHd - Total Petroleum Hydrocarbons as Diesel Range (C10-C23), EPA Method 8015M 

TPHfo -Total Petroleum Hydrocarbons as Motor Oil, EPA Method 8015M 

VOCs - Volatile Crganic Compounds 

mg/kg - milligrams per kilogram 

[jg/kg - micrograms per kilogram 

< 1,000 - Analyte was not detected above the laboratory reporting limit [1,000 mg/kg) 

hD - Not detected at or above the laboratory reporting limit 

(J) - Estimated value 

(y) - Sample exhibits chromatographic pattern which does not resemble standard 
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HGURES 




EXPLANATION 

23iGW200A ^ft' Location of new monitoring well 

-ffi- ORG injection point 

-cb. Soil boring location 
01 ^ 



228SB 1 



Former USPs removed {Approximate depth of 
1 feet below ground surface) 

Assumed excavation area 



20 Feet 



Approximate scale 



Befgrence; Map from a drawing titled "Monitoring Well LocationsandORCInjectionPoints, by MACTEC, dated 01/15'DB. 
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MONITORING WELL LOCATIONS 
AND ORG INJECTION POINTS 



Date 02/15/08 



Project No. 2893.67 Figure 1 
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ATTACHMENT A 
Boring Logs and Well Construction Diagrams 



PROJECT: 



BUILDING 231/207 AREA 
THE PRESIEHO 

San Francisco, California 



Log of Monitoring Well 231SB20GA 

PAGE 1 OF 1 



Boring location: See SitE Plan, Figure! 



Date started: 1/28/08 



Date finished: 1/28/08 



Drilling method: HollowStsm Auger 



Logged by: C. Gordon 
Drilled By: Gregg Drilling 



Hammer weight^drop: N/A 



Hammertype: Auto 



Sampler SplitSpoon 



I _ 

I— ^ 

111 -^ 
□ 



1- 
2- 

3- 
4- 
5- 
6- 
7- 
8- 
9- 
10- 
11- 
12- 
13- 
14- 
15- 
16- 
17- 
18- 
19- 
20- 



SAMPLES 



Sample 
Number 



h 



SM 



CL 



CL 



CL 



MATERIAL DESCRIPTION 



Top of Casing Elevation: 14.26' 



3-inches Asphalt Cone rets (AC) 



SILTl' SAND vwth GRAVEL (SM) 
gray, v^t; subangular, moderate odor 



3. 



VJELL COMPLETION 
INFORMATION 



Flush mounted 
completion 



II 



Hank Casing From D To 
3 Feet 
i-Grout From To 1 Feet 



SANDY CHY(CL) 

gray, saturated, slightly plastic, strong odor, 

trace gravel 



CHY withSAND(CL) 

gray, medium stiff, wet; plastic, moderate odor 



SANDY CLAY with GRAVEL (CL) 
gray, very soft; saturated, slightly plastic, 
moderate odor 



entonlte From 1 To 2 
Feet 

*Flne Silica Sand from 2 
to 2.5 feet 

-Screened Casing From 3 
To 8 Feet 



i-#2/12 SandFrom2.5to 
8 Feet 



Boring terminated at a deplti of 8 feet below ^ouid 

surface. 

Monitoring Well 231GW200A constructed In bofing. 

Groundwater encountered at a deptti of 2.5 feet during 

drilling. 



' Elevations based on Preadio Lower Low Water Datun 
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P roject N 3 



2893.67 



Figi^re 
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PROJECT: 



BUILDING 231/207 AREA 
THE PRESIEHO 

San Francisco, California 



Log of Monitoring Well 231SB200B 

PAGE 1 OF 1 



Boring location: SeeSitE Plan, Figure 1 



DatE started: 2/1/08 



Date finished: 2/1/08 



Drilling method: HollowStsm Auger 



Logged by: C. Gordon 
Drilled By: Gregg Drilling 



Hammer weight^drop: N/A 



Hammertype: Auto 



Sampler SplitSpoon 



I _ 

I— ^ 

111 -^ 
□ 



1- 
2- 

3- 
4- 
5- 
6- 
7- 
8- 
9- 
10- 
11 
12- 
13- 
14 
15- 
16- 
17- 
18- 
19- 
20- 



231SB200; 
131 , 



SAMPLES 



Sample 
Number 



231SB2005 
112.5) 

3UP0201DE 



h 



100 



25 



SM 



CL 



CL 



CL 



CL 



SP 



SP 



MATERIAL DESCRIPTION 



Top of Casing Elevation: 14.34' 



2 



3-inches Asphalt Concrete jAC) 



SILTY SAND with G RAVEL [SM ) 
gray, wet subanguiar, moderate odor 



SANDY CLAY (CL) 

gray, soft saturated, slightly plastic, strong odor, 

trace gravel 



CLAY with SAND {CL] 

gray, medium stiff, wet plastic, moderate odor 



CLAY with SAND {CL) 

gray, medium stiff, wet plastic, moderate odor 



CLAY (CL) 



dark brown, soft moist plastic, moderate odor, E 
organics in clay >- 

< 

CQ 



VJELL COMPLETION 
INFORMATION 



SAND (SP) 

olive-brown, loose, wet weak odor 



SAND (SP) 

light brown, loose, saturated, weak odor 



Flush mounted 
. compleBon 



'lank Casing From D To 
14 Feet 



-Conductor Casing From 
OTo 10 feet 



i-Grout From To 10 Feet 



II 



entonite F rom 10 To 12 
Feet 



i-Fine Silica Sand from 12 

to 14 feet 
-Screened Casing From 

14 To 19 Feet 



i-#2/12 Sand From 14to 
19 Feet 



Boring terminated at a depth of 19feetl)dow ^cnxid 

surface. 

Monitoring Well 231GVi(200B constructed in boring. 

Conductor casing installed from ground suface to 10 

feet below grourid surface. 

Groundwater encountered at a depth of 2.5 fea during 



Ela/atiorK based on Preadio Lower Low Water Datun 
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UNIFIED SOIL CLASSIFICATION SYSTEM 


Major Divisions 


Symbols 


Typical Names 


Coarse-Gralned Soils 

(more than half of soil > no. 200 

sieve size 


Gravels 

(More than halt of 
coarse fraction > 
no. 4 sieve size) 


GW 


Well-graded gravels or gravel-sand mixtures, little or no fines 


GP 


Poorly-graded gravels or gravel-sand mixtures, little or no fines 


GM 


Silty gravels, gravel-sand-silt mixtures 


GC 


Clayey gravels, gravel-sand-clay mixtures 


Sands 

(More than half of 

coarse fraction < 

no. 4 sieve size) 


SW 


Well-graded sands or gravelly sands, little or no fines 


SP 


Poorly-graded sands or gravelly sands, little or no fines 


SM 


Silty sands, sand-silt mixtures 


sc 


Clayey sands, sand-clay mixtures 


Fine -Qralned Soils 
(more than half of soil 
< no. 200 sieve size) 


Silts and Clays 

LL = < 50 


ML 


Inorganic silts and clayey silts of low plasticity, sandy silts, gravelly silts 


CL 


Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays 


OL 


Organic silts and organic silt-clays of low plasticity 


Silts and Clays 

LL = > 50 


MH 


Inorganic silts of high plasticity 


CH 


Inorganic clays of high plasticity, fat clays 


OH 


Organic silts and clays of high plasticity 


Highly Organic Soils 


PT 


Peat and other highly organic soils 



GRAIN SIZE CHART 


Classification 


Range of Grain Sizes 


U.S. Standard 
Sieve Size 


Grain Size 
in Millimeters 


Boulders 


Above 12" 


Above 305 


Cobbles 


12° to 3" 


305 to 76.2 


Gravel 

coarse 
fine 


3"toNo. 4 

3" to 3/4" 
3/4" 10 No. 4 


76.2 to 4.76 

76.2 to 19.1 
19.1 to 4.76 


Sand 

coarse 
medium 

fine 


No. 4toNo. 200 

No 4 to No 10 

No 10 lo No 40 
No. 40 to No 200 


4.76 to 0.075 

4.76to2.00 
2.00 to 0.420 

0.420 to 0.075 


Silt and Clay 


Below No. 200 


Below 0.075 



B 




E 



Unstablllzed groundwater level 
Stabilized groundwater level 

Core barrel 



SAMPLE DESIGNATIONS/SYMBOLS 

Sample taken with Sprague & Henwood split-barrel sampler with 
a 3.0-inch outside diameter and a 2.43-inch inside diameter. 
Darkened area indicates soil recovered 

Classification sample taken with Standard Penetration Test 
sampler 

Undisturbed sample taken with thin-walled tube 



Disturbed sample 

Sampling attempted with no recovery 

Core sample 

Analytical laboratory sample 

Sample taken with Direct Push sampler 



SAMPLER TYPE 



CA California split-barrel sampler with 2.5-Inch outside 
diameter and a 1.93-Inch Inside diameter 

DAM Dames & Moore piston sampler using 2.5-Inch outside 
diameter, thin-walled tube 

O Osterberg piston sampler using 3.0-Inch outside diameter, 
thin-walled Shelby tube 



PT Pitcher tube sampler using 3.0-inch outside diameter, 
thin-walled Shelby tube 

S&H Sprague & hHenwood split-barrel sampler with a 3.0-inch 
outside diameter and a 2.43-Inch inside diameter 

SPT Standard Penetration Test (SPT) split-barrel sampler with 
a 2.0-inch outside diameter and a 1 .5-inch inside diameter 

ST Shelby Tube (3.0-inch outside diameter, thin-walled tube) 
advanced with tiydraulic pressure 
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CLASSIFICATION CHART 



Date 02/04/08 



Project No. 2893.67 Figure A-3 



ATTACHMENT E-2 

REGENESIS LETTER PROPOSALS FOR HISTORIC WALL INTERFACE- 
BUILDING 228 RU (DECEMBER, 2004) AND BUILDING 231 (J ULY, 2008} 
(INCLUDING PROJ ECT EVALUATION FORMS, AND SLURRY MIXING AND 
INJ ECTION APPLICATION INSTRUCTIONS) 



REVIEWED BY: RR 



REGENESIS 

December 4, 2006 Proposal No. 1JB07201 



Margaret Stemper 

MACTEC 

1S9 North Main Street 

South Deerfield, MA 01373 

E-mail: mlstemper@mactec.com 



Subject: Application of ORC Advanced (Advanced Formula Oxygen Release Compound) to 
Accelerate the Natural Attenuation of Contaminants of Concern (COCs) at tLe Presidio 
Building 228 Site in San Francisco, California 

Dear Ms. Stemper: 

Thank you for your interest in Regenesis and otu" Advanced formula Oxygen Release Compound (ORC 
Advanced'^^) product. We have reviewed the information that you provided for the above-referenced site. 
In the following sections of this proposal^ we will discuss: the use of ORC Advanced, design and cost 
information, delivery of ORC Advanced to the subsurface, a recommended groundwater monitoring 
program, and the performance goals for this particular project. In addition, this proposal should be 
considered preliminary because some assumptions were made regarding the ciurent biogeochemical 
conditions of the aquifer and the extent of the contaminant plume requiring treatment. We look forward 
to working with you on developing a site-specific strategy that will help meet your objectives for the site. 

Use of Advanced formula Oxygen Release Compound (ORC Advanced^^^ to Accelerate 
Bio remediation 

Advanced formula Oxygen Release Compound (ORC Advanced) is a patented formulation of phosphate- 
intercalated calcium oxyhydroxide that is a timed-released source of oxygen. ORC Advanced releases 
oxygen in the dissolved -phase when it is hydrated. Numerous studies have shown that the lack of oxygen 
can limit the ability of naturally occurring microorganisms (aerobes) to degrade certain compounds. ORC 
Advanced provides terminal electron acceptors to support the oxidative biodegradation of many types of 
aerobically degradable compounds including but not liinited to; petroleum -based hydrocarbons (e.g. 
Toluene) and chlorinated hydrocarbons (e.g. Vinyl Chloride). ORC Advanced is manufactured as a fine 
powder that can be installed in the subsurface in the following ways: (1) mixed with water to form a 
slurry that can be injected into both the saturated and unsaturated zones, and (2) added as a soil 
amendment to the backfill material used in excavation applications. The use of oxygen sources such as 
ORC Advanced is recognized as a sensible strategy for engineering accelerated bioattenuation at project 
sites contaminated with aerobically degradable compounds. 
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Preliminary Design and Cost Information for Full Scale Remediation 

Based on tlie provided data and our earlrer conversatrons witli yon, Regenesis luiderstands tliat the 
treatment approacli at tlie subject site will consist of a baiiiei-based design approach upgradient of tlie 
historic wall noith of building 228. Tliis treatment strategy should significantly reduce the rislt associated 
with the downgradient migration of COCs towaids the liistoiic wall and lemediate tlie petroleum 
impacted soil upgiadient of the histoiic wall. The design specifications foi this treatment approach ai^e 
found in a subsequent table. 

Data and Assumptions Used to Design this ORG Advanced^ Project 

The following data was used to determine the quantity of ORC Ad\Xtncsd needed for this site-specific 
project: 

• Estimated plume area requiring treatment: The ORC Advanced barrier design presented is designed 
to significantly reduce contaminant migration north towards tiie historic wall and tieat petioleiun 
impacted soils extending north fiom building 228 to the liistoiic wall. 

• Representative contammant concentiation: [TPH] = 9.60 mg/L, [Toluene] = 0.0014 mg/L, 
[Ethylbenzene] = 0.085 mg/L, [Xylenes] = 0.094 mg/L 

• Contaminated saturated zone thiclaiess requiring tieatinent: 14 feet (6 to 20 feet bgs ) 

• Estimated groundwater velocity: up to 50.2 feet/year (Please note ttiat groundwater velocity 
controls the contaminant flux into the treatment zone. This flux should he considered when 
^eclf^'ing ORC AdixmcBd do^ng requirements.) 

• Cuiient gioimdwater geochemistry: assumed to be generally [anaerohic] with dissolved oxygen 
(DO) = 0.7 mg/L, nitiate = 0.05 mg/L, fenous uon = 8 mg/L, and oxidation reduction potential (ORP) 
= Unknown niV 

The design specifications and costs cited m the table below represent a preliminary design for an 
accelerated bioremediation project. The final design for this project may need to be adjusted as detailed 
design and regulatory oversight issues are fmaHzed. For example, tiie following design variables may 
need to be adjusted prioi to the implementation: 

• Treatment areas may need to be increased or decreased depending on tlie overall site remediation 
sh'ategy. 

• The final delivery locations may need to be adjusted to account for site features such as underground 
utilities and other site structures. 

The Rsgeness TechnaA Semces Group is available to assist in the s^ection of an appmprialB find, 
deaffh 



'bgs = below ground surface 
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ORC Advanced Barrier Treatment 


Design Feature 


Specification 


Satmated tliickness requiring treatment 


14 feet 


Treatment area 


40 foot long barrier 


Delivery point spacing and configuration 


10 ft-on-center within rows, 5 ft between rows 
3 rows of 4 points; 12 total points 


ORC Advanced dose rate in lbs/vertical foot of 
injection 


6.1 lbs/foot, (85 lbs/point) 


ORC Advanced material requiiement 


12 pts, X 14 feet X 6.1 lbs/ft = 1,025 lbs 


ORC Advanced material cost at S8.75/lb 


$8,968.75 plus sliipping and applicable sales tax 



Total ORC AAonoEd™ Project Cost 

The total cost of an ORC Advanced-accelerated bioremediation project can be estimated usmg the 
following items: 

• ORC Advanced^'^ material, sliipping fees, and sales tax 

• Fieldwork costs associated with tlie mstallation of ORC Adw.nced (Customers are responsible for 
selectmg the drilling subconti^actor tliat will be used for tlie project.) 

• Groundwater monitoring well construction (If additional monitoring weUs are needed to properly 
monitor the performance of tlie project.) 

• All fieldwork and laboratory analysis associated with periodic groundwater monitoring events 

• Consultant oversight and report generation 

The costs presented in this proposal are for ORC Advanced maienal costs for a one-time application only. 
The need to re-apply ORC Advanced depends on your plume management strategy, site-specific 
biodegradation perfonnance, and tlie ultimate remediation goals for the site as well as otlier teclmical or 
regulatory considerations. For barrier-based designs, re-applications will be necessary every year as long 
as tliere is a need to prevent contaminant migration. As can be seen, project costs are directly related to 
the period of time needed to achieve the site-specific goals. 

ORC Adianced™ Delivery to Contaminated Zone 

This product is normally applied to tlie subsurface using direct-push hydraulic equipment. Drive rods are 
pushed to the bottom of the contaminated satiu^ated zone, and then ORC Advanced is inj ected as the rods 
are withdrawn. Drive rods witli an mner diameter of at least 5/8 of an inch should be used to inject this 
material. At sites where diiect-push is not feasible, auger-based equipment can be used to deliver ORC 
Advance to tlie subsurface. Fmtliermore, where long-tenii tieatinent is required, permanent, small- 
diameter injection/re-injection wells may be the best application option. 
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If re-inj ection wells are used to apply ORG Ad\Xtnced, the wells should be installed into regular boreholes 
witli the annular space filled with aquaiium gravel or an equivalent material. The pennanent type 
injection wells should be constructed of Schedule 80 PVC pipe witli wide screen slots (up to 0.04-mches). 
Generally, re-injection weUs have diameters of one- to two-inches (25 to 50 mm) and aie installed into 
six- to eight-inch (150 to 200 mm) boieholes. A thick (< three feet) bentomte seal should be installed at 
the top of tlie screened intei^val in order to mmunize tlie possibihty of short-ciicuiting duiing 
injection/installation activities. 

For most piojects, an ORG Adwtivxd slurry mixture with a solids content of 20% to 40% by weight can 
be used. Typically, ORG Advanf^ slurries used dming installation activities have a solids content of 
30%, but tlus value may need to be adjusted in tiie field so tiiat tiie requued mass of ORG Advanced can 
be injected at each location. For example, less penneable soil types (e.g. clays) may require a higher 
ORG Advanced percentage sohds content slurry since less volume can be injected pei location. If re- 
injection wells are used, an ORG Advanced sluny witli a solids content of 15% to 20% by weight should 
be used. The volume of water pei injection location can be calculated fiom tlie following equation: 

Volume ofwatei (gallons/injection pomt): ORCAdvancedlbs/Tiole ri-(%oRCAdvancedsolids)l 

(8.34 lbs/galwaterX% ORG Advancedsolids) 

After the ORG AAonced slurry has been installed, we recommend using a "water chaser" to push 
the material out of the well and into the formation. The water chaser should have a volume of at 
least twice the RC Advanced slurry that was just inj ected. It is critical that this task is completed 
because the ORG Adtanced slurry can set-up and harden and render the re-inj ection well useless in 
the future. 

One of tiie most critical aspects of a successful installation is liavmg a pump that can properly install tiie 
material in tlie subsmface. Most direct-push conhactors are equipped witii grout pumps capable of 
installation. Typically, tiie pumps used for these types of product applications should have a pumping 
rate of at least three gallons per mmute and a pressure rating of at least 500 pounds per square inch (psi). 
Failing to specify and use tlie appropriate equipment foi this type of pioduct installation may increase 
field time and result in improper application of tiie material. If you have any questions about purchasing, 
renting, oi specifymg apiuup for a project, please contact the Technical Service Group staff at Regenesis. 

Recommended G round water M onltoring Program for O RC AdionoGef " Proj ects 

In order to validate tiie effectiveness of natiual attenuation processes (ORG Advancod-enhanced 
treatment), we recommend conducting groundwater monitoring at selected wells. Also, a baseline round 
of sampling should be performed to identify the aquifer conditions piioi to the installation of this 
material. After ORG Advanced has been installed into tlie subsurface, groundwater samples can be 
collected on a bi-monthly oi quarterly basis. Once the initial biodegradation and geochemical tiends have 
been identified, the niomtoimg fiequency can be changed to a semi-annual or annual program. The 
groundwater monitoring program should employ low fiow groundwater sampling tecliniques and include 
the measmeinent of the following field/chemical parameters: 

- All GOGs 

• Field redox parameters: oxidation-reduction potential (ORP), pH, dissolved oxygen (DO), dissolved 
manganese, and dissolved (feirous) iron 
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• Biochemical Oxygen Demand (BODj.day) and Chemical Oxygen Demand (COD) at selected 
groundwater monitorijig wells within treatment area 

Groundwater Monltormg Locations 

The following table outlines die suggested locations and significance of monitoiing wells used to monitor 
the progress of an ORC Advanced -based pioj ect. 



L ocation 


Significauce 


Background 

(Outside tlie groundwater plume) 


Allows for the changes in natural attenuation conditions 
mduced by addition of ORC Adw.rioed to be compared to 
background levels 


Upgiadient of ti^eatment zone 


Provides a measure of contammant and competing 
electron acceptor flux entering tieatment zone 


Inside treatment zone 


Provides infonnation on how ORC Advanced is affecting 
tlie aquifei conditions and contannnant concenti^ations 


Downgradient of ti^eatment zone 


Provides infonnation on the effect ORC Advanced is 
having on the biodegradation rates of contaminants and 
on aqmfer conditions and confinns the nntigation 
migration 



Regenesis appreciates tlie opportunity to provide tliis infonnation for yoiu" project. Please feel free to 
contact Jack Peabody, Regenesis' Western Regional Manager at (925) 944-5566 (e-mail at 
ipeabodv(g)i'egenesis.coni) or me at (949) 366-8000 xl49 (e-mail at ibiondolillo(fljreg enesis.com) any 
time to discuss tius proposal. 

Sincerely, 




Jolm Biondolillo 

Managei of Technical Services - West Region 
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Estimated Plume Requiring Treatment 

Widlh of plume (intersecting gw flow direction) 

Depth to conlarninated zone 

Thickness of canlaminated saturated zone 

Nominal aquifer soil [gravel, sand, silty sand, silt clay] 

Effective po rosily 

Hydraulic conductvily 

Hydraulic gradient 

Seepage velocity 



i\\ty sand " 



ft/day 

ft/ft 

Fl/yr 



cm/sec 



;]ft/day 



ConUminant Loading Stoic hiometry{rtt/wt) 
[lb) O^contam 



ORC-Adv Dose 
Gb) 



Dissolved Phase Oxygen Demand: 

Individual species that represent nxygen demand: 

Benzene 

Toluene 

Elhy I benzene 

Xylenes 

MTBE 

cis-l,2-DCE 

^nyl Chlonde 

User added, add stoichionetnc den^nd (see pull-down) 

User added, add stoichiorretnc derrand (see pull-down J 

Reduced metals; Fe" and Mn'^ 



Weasures of total oxyqen demand 
Total Petroleum Hydrocarbons 
Biological Oxygen Demand [BOD) 
chemical Oxygen Demand (COD) 

Length of lime to evaluate contaminant flow into barrier: 



Contaminant ConCr 
[mg/D 



0.00 


0.00 


3.1 





0.00 


0.00 


3.1 





0.09 


0.03 


3.2 


1 


0.09 


0,03 


3.2 


1 


0.00 


0,00 


2,7 





0.00 


D,DD 


0.7 





0.00 


D,DQ 


1.3 





0.00 


0.00 


0.0 





0.00 


0.00 


0.0 





10.00 


3.51 


0.1 


2 


<- pull-down menu 


9.60 


3,37 


3.1 


62 


O.Od 


0.00 


1.0 





0.00 


0.00 


1.0 


Q 



Summary of Estimated ORC-Adv Requirement Measures 



Total BTEX, MTBE. etc. 
Total Petroleum Hydrocarbons 
Brological Oxygen Demand [BOD) 
chemical Oxygen Demand (COD) 

Required ORC-Adv quantity (in 35 lb increments) 

Delivery Design for ORC-Adv Slurry 

Spacing wilfiin rows [ft} 
Murrber of points per row 
Nurrtier of rows 
Total nurriter of points 
ORC-Aduapplicatonrate 
Total OR C-AA/ required 



Dissolved Phase 

ORC-Adv Demand 

(■bs) 



AcditiG^ial Denard 

Facior 

[Ito lOx) 



Ta^a! 

ORC-Adv Demand 

(lbs) 



ORC-AdvCos^ 



3 


5.0 


16 


$224 


62 


16.3 


1,000 


$B,96g 





2.0 





$0 





;.5 





to 





> 




10.0 




4 




3.0 




12 




S.l 




1,025 



1,025 



llhE OPC-Adir 



feet 

points/raw 

rows 

points 

lbs/foot 

lbs of ORC-Adv 



Project Summarv 




F 
12 F 


Number Df ORC-Adv delivery pDints (ad|UBt aB necessary for Bile) 


ORC-Adv application rate in lbs/ftjad|ust as necBBsary forslte) 




6,1 


ORC-Adv bull; material far Bluny in|ecliDn (lbs} 




1025 


Number of 25 lb ORC-AdvbuckeiB 




41.0 


ORC-Adv bulk material cost($;lb) 


1 


8.75 


Cost for bulk ORC-Adv matenal 


% 


B,369 


Shipping and Tax Estimates in US Dollars 






Sales Tax rate: 0.00% 


t 


- 


rota! Matenal CobS 


$ 


8,969 


Sh p[}inq (call "O'amcunt) 


s 




Total Regenesis Material Cost 


$ 


B,969 



Slurry Mixing Volume for Injections 

Pounds perlocalion 

Buckets per locatjon 

Design solids content (20-flCfi'a by wt.forin|eclions) 

Volume of water required per hole [gal} 

Total water for mxing all holes (gal) 

Simple ORC-Adv Backfilling; mm hole diameter far 67% slurry 

Feasibility for slurry in|ection in &and; ok up to 15 lb/ft 

F easibility for slurry injection in silt: ok up to 10 lb/ft 

Feasibility for slurry injection in clay: ok up to 10 Ibrft 



85 


pounds 


3.4 


buckets 


30% 




24 


gallons 


2B7 


gallons 


4.1 


inches 


(ok) 




(okl 




(okl 





QRC-Adv S furry Injection Cost Estimate (responsibility of cuslomer lo contract work) 

-ODtage for earh pom; = uncoilaTiinaled interval -FCRC-Adv infection interval {t 20 

Total length for direcS push for pra|ect {ft} 240 

Estmated daily installation rale (ft per day; 300 far push, 150 (or dniling) 300 

Estmated points per day {10 to 30 is typical for direct push) 15.0 

R equired number of day& 1 



Mab/demob cost for injection subcontractor 

Daily rate for mjeDlion subcanlractar {S1-2K for push, f^-^K far drill ng) 

Total inieclJDn Eubcontractor cost for application 



% 



Total Install Cost (not including consultant, lab, etc.) 



Other Project Cost Estimates 

Desrgn 

Permittng and reporting 

Construction management 

Groundwater moniinnng and rpts 

Other 

Other 

Other 

Other 



Total Project Cost 



B,969 



rSpredd^kepI: lllfl2Mi 



REGENESIS 

DIRECTIONS FOR ORC Advanced™ SLURRY MIXING 

1. Open the Sgallon bucket and remove the pre-measured bag of ORC Advanced (each bag contains 25 lbs of 
ORC Advanced). 

2. Measure and pour water into the 5-gallon bucket according to the desired slurry consistency (a slurry calculation 
table is available on the Regenesis software in the Appendix tab): 



% SoUds 


Quantity of ORC Advanced 
(lbs) 


Quantity of Water 
(gal) 


65 


25 


1.6 


60 


25 


2.0 


55 


25 


2.5 


50 


25 


3.0 


45 


25 


3.7 


40 


25 


4.5 


35 


25 


5.6 


30 


25 


7.0 


25 


25 


9.0 


20 


25 


12.0 



3. Add the corresponding quantity of water to the pre-measured quantity of ORC Advanced. 

4. Use an appropriate mixing device to thoroughly mix the ORC Advanced and water together. A hand-held drill 
with a "jiffy mixer" or a stucco mixer on it may be used in conjunction with a small paddle to scrape the bottom 
and sides of the container. Standard environmental slurry mixers may also be used, following the equipment 
instructions for operation. For small quantities, the sluiTy can be mixed by hind if care is taken to blend all 
lumps into the mixture thoroughly. 

CAUTION : ORC Advanced may settle out of slurry if left standing. ORC Advanced eventually hardens into 
a cement-like compound and cannot be re-mixed after that has occun^ed. Therefore, mix immediately before using 
to ensure that the mixture has not settled out. Do not let stand more than 30 minutes. If a mechanical slurry 
mixer attached to a pump is being used, the material may be cycled back through the mixer to maintain slurry 
suspension and consistency. 
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REGENESIS 

Oxygen Release Compound (ORC^ 

& 
Advanced Formula Oxygen Release Compound (ORC Advanced ) 

INSTALLATION INSTRUCTIONS 



SAFETY 

Pure ORC and ORC Advanced are shipped as fine white and pale yellow powders, respectively. ORC is 
considered to be a mild oxidizer while ORC Advanced is considered an oxidizer therefore both products 
should be handled with care while in the field. Field personnel should take precautions while installing 
either the ORC or ORC Advanced product. Typically, the operator should work upwind of the products 
as well as use the appropriate personal protection equipment (PPE) which includes eye, respiratory 
protection, and gloves as deemed appropriate by exposure duration and field conditions. In addition, 
personnel operating the field equipment utilized during installation activities should have appropriate 
training, supervision and experience. 

GENERAL GUIDELINES 

ORC/ORC Advanced can be installed in the contaminated saturated zone in the ground utilizing hand- 
augured holes, direct-push, hollow stem augers or air/mud- rotary drilling techniques. For optimum 
results, the ORC/ORC Advanced slurry should be installed across the entire vertical contaminated 
saturated thickness, including the capillary fringe and "smear zone." 

Two general approaches are available for installation of these products. The first is to inject the 
ORC/ORC Advanced sluny through direct-push drive rods across the contaminated saturated zone and the 
second is to backfill the application points with the ORC/ORC Advanced slurry. Using the injection 
method should increase oxygen dispersion in the zone of interest over the life of the project because the 
ORC/ORC Advanced sluny affects a larger zone right from the stait. If the backfill method is used more 
time may be required for the completion of the remediation process because oxygen distribution will be 
most likely be less. 

It is important that the installation method and specific ORC/ORC Advanced slurry point location be 
established prior to field installation. It is also important that the ORC/ORC Advanced slurry volume and 
solids content for each drive point be pre- determined. The Regenesis Technical Services Group is 
available to discuss these issues. The Helpful Hints at the end of these instructions offers relevant 
information. Further information regarding ORC/ORC Advanced is available on the Regenesis website at 
www.regenesis.com . 
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SPECIFIC INSTALLATION PROCEDURES 

1. Identify the location of all underground structures, including utilities, tanks, and distribution 
piping, sewers, drains, and landscape irrigation systems. 

2. Identify surface and aerial impediments. 

3. Adjust planned installation locations for all impediments and obstacles. 

4. Pre-mark the installation grid/barrier point locations, noting any that have special depth 
requirements. 

5. Set up the unit over each specific point, following manufacturer recommended standard 
operating procedures (SOP). 

The section below contains instructions for augured-hole (hollow stem or air/mud rotary) 
applications. For direct-push applications, go to the following section. 

Instructions for Augured Hole Applications 

6. Hand augering and solid stem auger applications will generally require the soil matrix to stay 
open during auger removal. If this is the method being used, the ORC/ORC Advanced slurry 
should be installed immediately upon tool removal from the borehole. 

7. Mix the appropriate quantity of ORC/ORC Advanced slurry for the current application point. 
Do not mix more slurry than will be used within a 30- minute period because the sluny could 
sohdify and become useless. 

8. Where soil conditions ai'e unstable in the saturated zone, we recommend using a thicker 
ORC/ORC Advanced slurry. A solids content of 65-67% (consistency of toothpaste) is 
appropriate in these situations, since it comes relatively close to mimicking the density of soil. 

9. Tremie ppe option #1 : The slurry may be pumped through standard geotechnical slurry 
pumps and a tremie hose/pipe. We strongly recommend following the equipment 
manufacturer's standard operating instructions. Regenesis recommends that the tremie 
application be performed from the bottom of the hole up to the top of the capillary fringe. This 
is especially important if there is groundwater h the bottom of the installation hole, since it 
serves to maintain the densest portion of the ORC/ORC Advanced slurry mix. 

10. Tremie pipe option #2 : In relatively shallow situations, a tremie pipe may be used. 
Depending on the open hole diameter, a PVC tremie pipe with a one- to two- inch diameter 
may be used. The hole should be filled from the bottom of the hole to the top of the capillary 
fringe. It is normally a good idea, and may sometimes be a necessity, to use a "plunger" inside 
the tremie pipe to push the slurry through as the pipe is withdrawn. A funnel to pour slurry 
into the tremie pipe is advised. 

1011 CalleSombra" San Clemente,CA 92673 • tel: 949.366.8000 • fax: 949.366.8090 
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11. Hollow-stem auger option #1 : If the borehole being drilled would collapse during tool 
removal, augering applications require a hollow stem. By drilling with a plug in place, an 
open temporary source hole is created. The slurry may be installed with a tremie pipe or a 
tremie pump, following the pump manufacturer's operating instructions. Depending on the 
saturated zone soil conditions, it may be necessary to carefully coordinate the rate of auger 
withdrawal with the rate of slurry addition to preserve the hole void space for acceptance of 
the slurry. 

12. Hollow stem auger option #2 (auger as "tremie pipe") : When soil conditions in the 
saturated zone are unstable and borehole collapse is likely, the hollow stem auger may be used 
as a tremie pipe. Prior to dropping the auger plug at the bottom of the hole, the ORC/ORC 
Advanced sluiTy is poured directly into the hollow stem, in a volume equal to the expected 
requirement for the hole. A plunger inside the auger is used to push the sluny down in the 
hole to keep it there as the auger is removed. 

Skip the next section and proceed to Step 13. 

For Direct-Push Applications 

6. Push the drive rods (A 1.5- inch pre-probe can be used but is not recommended) with the 
detachable tip to the maximum desired depth. Standard drive rods (typically 1.25-inch O.D.) 
should be used. Pre-counted drive rods should be positioned prior to the installation driving 
procedure to assure the desired depth is reached. 

7. Disconnect the drive rods from the implantable tip, following standard equipment procedures. 

8. Mix the appropriate quantity of ORC/ORC Advanced slurry for the current injection point. Do 
not mix more slurry than will be used within a 30-minute period. 

9. Set up and operate an appropriate slurry pump according to manufacturer's directions. Connect 
the pump to the probe puller/injector connector via a standai'd deliveiy hose. The hose is then 
attached to the drive rod with its quick disconnect fitting. Upon confirmation of all 
connections, add the ORC/ORC Advanced slurry to the pump hopper/tank. 

10a. Injection Application (if this is a backfiU application, go to step 10b ): While slowly 
withdrawing the drive rods, pump the pre-determined amount of ORC/ORC Advanced slurry 
into the aquifer. Typically, ORC/ORC Advanced injection rates are based on pounds of 
material installed per foot of vertical treatment. Observe pump pressure levels for indications 
of sluny dispersion and/or slurry refusal into aquifer (increasing pressure indicates reduced 
acceptance of material by the aquifer). As an cptional pre-treatment step, pump one to two 
gallons of tap water into the aquifer to enhance dispersion pathways from the probe hole. 

10b. Backfill Application : Pump the pre-determined quantity of ORC/ORC Advanced slurry into 
the borehole being treated. Observe pump pressure levels for indications of slurry dispersion 
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and/or slurry refusal into aquifer (increasing pressure indicates reduced acceptance of material 
by the aquifer). 

1 1 . Remove one four- foot section of the drive rod. If the drive rod contains slurry, return it to the 
ORC/ORC Advanced bucket/pump hopper for reuse. 

12. Repeat steps 10 and 1 1 until treatment of the entire targeted thickness has been achieved. It is 
generally recommended that the procedure extend to the top of the capillaiy fringe/smear zone. 

13. Place an appropriate seal, such as bentonite, above the ORC/ORC Advanced slurry through the 
entire vadose zone. This helps ensure that the slurry stays in place and prevents contaminants 
from migrating go the surface. Depending on soil conditions and local regulations, a bentonite 
seal can be pumped through the grout pump or added via chips or pellets after the drive rods 
have been removed. 

14. Remove and decontaminate the drive rods and pre-probe (optional). 

15. Finish the probe hole at surface as appropriate (concrete or asphalt cap, if necessary). 

16. Move to the next injection point, repeating steps 5 through 15. 

HELPFUL HINTS 

1) Physical characteristics 

The ORC/ORC Advanced slurry is made using the dry ORC/ORC Advanced powder makes a smooth 
slurry, the consistency of which depends on the amount of water used. 

A 65-67% solids content ORC/ORC Advanced slurry (consistency of toothpaste) is thick but can still be 
pumped easily. This solids content slurry is normally used for back filling a borehole or probe hole. It is 
especially useful in situations where maximum density is desired, such as when ground water is present in 
the hole or when there are heaving sands. 

As a rule, it is best to mix the first batch of slurry at the maximum solids content one would expect to use. 
The slurry can then be thinned by adding water in small increments. By monitoring this process, the 
appropriate quantities of water for subsequent batches can be determined. 

The slurry should be mixed at about the time it is expected to be used. It is best not to hold it for longer 
than 30 minutes. Thinner slurries can experience separation if they stand too long. All solids content 
ORC/ORC Advanced slurries have a tendency to form a weak cement when left standing for extended 
periods or time. If a slurry begins to thicken too much, it should be mixed again and additional water 
should be added. 
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The ORC/ORC Advanced slurry should not be left sitting inside a grout pump or hose for extended 
periods because it will begin to set-up and harden. This problem can generally be avoided by re- 
circulating the slurry through the pump and hose back into the pump's hopper or mixing tank. 

2) Pump Equipment Cleaning and Maintenance 

Pumping equipment and drive rods can be lightly cleaned by circulating clear water through them. If 
necessary, further cleaning and decontamination should be performed according to the equipment 
supplier's standard procedures and local regulatory requirements. 



3} General Operating Procedures for Backfill Applications 

When performing a backfill installation, it is important to fill the appropriate portion of the hole with a 
thick (65-67% solids content) slurry that will solidify in place. Moderate amounts of pressure should be 
used to avoid fracturing the soil matrix or pumping slurry into the soil. 

The operator should use care and monitor pumping pressures and quantities to ensure that the hole is 
being filled without pushing excess material into the soil matrix. Ideally, the rate of slurry pumping will 
be coordinated with the rate of drive rod withdrawal. It is usually important to install the slurry material 
to the top of the capillary fringe. 

In addition, it is important that the entire contaminated saturated zone is treated (including the capillary 
fringe), as this is often the location of highest contaminant concentrations. Failure to properly treat this 
area can undermine an otherwise successful remediation effort. 



ORC is a registered trademark of Regenesis Bioremediation Products 
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TYPICAL INJECTION BARRIER LAYOUT 
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PRICE SHEET 

To Older call: 949-366-8000 ^ KJY^K^ KlT*iyjT i?WJM REGENESIS 

Fax: 949-366-8090 ^t riYVr".ChJ RPI tact ^ AdvancfdlechnologiMforGroundivatef R«ojr«! 

Effective Date: August 15, 2006 

Oxygen Release Compound Advanced (ORC Advanced®) offers a low-cost, in situ approach to accelerating 
bioremediatioii at contaminated soil and groundwater sites. ORC Advanced is a unique calcium oxy hydroxide- 
based cheimcal formulation incoiporating patented Controlled Release Technology (CRT'^'^). When emplaced 
into the contaminated subsmface and hydrated, ORC Advanced releases 17% of its weight as oxygen at a 
controlled rate for periods of up to 12 montlis. This controlled release of oxygen cost-effectively stimulates 
naturally occunmg microbes which rapidly degrade a wide range of aerobically degradable contaimnants. 



ORC Advanced Powder (Bulk Pricing) 


Quantity (lbs.) 


Price/lb (US $) 


*50-999 


S8.95 


1000-2499 


S8.75 


2500-4999 


S8.50 


5000-9999 


S8.25 


> 10,000 


Contact Regenesis 


NOTE: Bulk ORC Advanced Powder is shipped in five gallon PVC buckets weighing approximately 25 
pounds each. Matenal Safety Data Sheet (MSDS) and Installation Instructions ai"e included with each 
slupinent. 



*Mininium Order: 50 lbs or $447 50 

Terms & Conditions : Other Terms & Conditions ai"e on reverse side. 

Freiglit - All freight is FOB Regenesis Warehouse. Shipping warehouse will be determined by inventory levels 
and proximity to destination. 

Payment Terms: Net 30 Days. Accomits outstanding after 30 days will be assessed 1.5% montlily interest. 
Accounts outstanding for purchase of ORC Advanced powder over 90 days will be re-invoiced at the 
undiscounted price of $8.95/lb. 

Return Policy: A 15% re-stocking fee will be charged for all returned goods. Return freight must be prepaid. 
All requests to return product must be pre-approved by Regenesis. Returned product must be in original 
condition and no product will be accepted for return after a period of 90 days fi'om time of dehveiy. 

Remittance Address: Depaitment 8873, Los Angeles, CA 90084-8873 
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REGENESIS 

Oxygen Release Compound Advanced (ORC Advanced''''") 
TERMS AND CONDITIONS 

1. CASUALTY AND AVAILABILITY OF RAW MATERIALS. REGENESIS Bioremediation Products {"Seller") shall not 
be liable for delays in deliveiy or failure to manufacture or deliver due to causes beyond its reasonable control, including but not limited 
to acts of God, acts of buyer, acts of militaiy or civil autliorities, fires, strikes, flood, epidemic, wai', riot, delays in ti^ansportation or cai' 
shortages, or inability to obtain necessary labor, materials, components or seraces tlirough seller's usual and regulai' sources at usual and 
regulai' prices. In any such event seller may, without notice to buyer, at any time and fiom time to time, postpone tlie delivery dates under 
this contract or make partial delivery or cancel all or any portion of this and any othei' contract witli buyer witliout further liability to 
buyer. Cancellation of any part of tliis order shall not affect seller's right to payment for any product delivered hereunder. 

2. LIMITED WARRANTY. Seller wairants that tlie product sold hereunder is made with ORC Advanced as specified on face of 
invoice. Seller makes no other waiTanty of any kind respectins tlie product, and expressly DISCLAIMS ALL OTHER WARRANTIES 
OF WHATEVER KIND RESPECHNG 'THE PRODUCT, INCLUDING ALL WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR PAR'HCUL AR PURPOSE. BU'i'ER'S SOLE REMEDY FOR BREACH OF THIS LIMITED WARRANTY SHALL BE 
REFUND OF THE PURCHASE PRICE, PROVIDED THAT ANY UNUSED PORTION OF THE PRODUCT IS PROMPTLY 
RE'TURNED TO SELLER. UNDER NO CIRCUMSTANCES WILL SELLER BE LIABLE FOR ANY CONSEQUENTIAL OR 
OTHER DAMAGES. 

3. DISCLAIMER. Seller disclaims to the fiill extent pennitted by law all wairanties, expressed or implied, including any implied 
wananty of merchantability, fitness for any particular purpose or against infringement, to any person otlier than buyer. Wliere wairanties 
to a person otlier than buyer may not be disclaimed under law, seller extends to such a person the same wananty seller makes to buyer or 
lessee as set foitli herein, subject to all disclaimers, exclusions and limitations of warranties, all limitations of liability and all other 
provisions set forth in tlie Teniis and Conditions herein. Buyer agrees to fransmit a copy of tlie Teniis and Conditions set forth herein to 
any and all persons to whom buyer sells, or otheiwise furnishes the products and/or services provided buyer by seller and buyer agrees to 
indemnify seller for any liability, loss, costs and attorneys' fees which seller may incur by reason, in whole or in pait, of failure by buyer 
to fransmit the Tenns and Conditions as provided herein. 

4. LIMITATION OF SELLER'S LIABILITY AND LIMITATION OF BUYER'S REMEDY. Seller's liability on any 
claim of any kind, including negligence, for any loss or damage arising out of, connected witli, or resulting from the manufacture, sale, 
delivery, resale, repair' or use of any goods or services covered by or furnished hereunder, shall in no case exceed the lesser of tlie cost of 
repairina or replacing goods failing to conform to the forgoing wananty or tlie price of the goods or services or part thereof which gives 
rise to the claun. IN NO EVENT SHALL SELLER BE LIABLE FOR SPECLU. INCIDENTAL OR CONSEQUENTIAL DAMAGES, 
OR FOR DAMAGES IN THE NATURE OF PENALTIES. 

5. INDEMNIFICATION. Buyer agrees to defend and indemnify seller of and from any and all claims or liabilities asserted against 
seller in connection witli the manufacture, sale, deliveiy, resale or repair' or use of any goods covered by or furnished hereunder' arising in 
whole or in part out of or by reason of the failure of buyer, its agents, seivants, employees or customers to follow insfructions, warnings or 
recommendations furnished by seller in connection witli such goods, by reason of tlie failure of buyer, its agents, servants, employees oi' 
customers to comply with all federal, state and local laws applicable to such goods, or tlie use thereof including tlie Occupational Safety 
and Health Act of 1970, or by reason of the negligence of buyer, its agents, servants, employees or customers. 

6. EXPENSES OF ENFORCEMENT. In the event Seller undertakes any action to collect amounts due from Buyer, or otherwise 
enforce its rights hereunder. Buyer agrees to pay and reimburse Sellei' for all such expenses, including, witliout limitation, all attorneys 
and collection fees. 

7. TAXES. Liability for all taxes and import or export duties, imposed by any city, state, federal or other governmental autliority, shall 
be assumed and paid by buyer. Buyer fuitlier agrees to defend and indemnify seller against any and all liabilities for such taxes or duties 
and legal fees or costs incurred by seller in connection therewith . 

8. ASSISTANCE AND ADVICE. Upon request, seller in its discretion will furnish as an accommodation to buyer such technical 
advice or assistance as is available in reference to the goods. Seller assumes no obligation or liability for tlie advice or assistance given or 
results obtained, all such advice or assistance being given and accepted at buyer's risk. 

9. ENTIRE AGREEMENT. Tliis agreement constitutes the entire confract between buyer and seller relating to tlie goods or services 
identified herein. No modifications hereof shall be binding upon the seller unless in wiiting and signed by seller's duly authorized 
representative, and no modification shall be effected by seller's acknowledgment or acceptance of buyer's purchase order forms containing 
different piovisions. Tiade usage shall neitlier be applicable nor relevant to this agreement, nor be used in any niannei' whatsoever to 
explain, qualify or supplement any of tlie provisions hereof No waiver by either' party of default shall be deemed a waiver of any 
subsequent default. 
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July 10, 2008 Proposal No. 3J B08686RII 

Maigaiet Stemper 

MACTEC 

600 Grand Avenue, Siiite 300 

Oakland, CA 94806 

E-mail: mlstemper@mactec.coni 



Subject: Site Remediation with RegeuOx and ORC Advanced at the 

207 and 231 Building Reniediation Project Site in San Francisco, California: 

PreUmmaiy Technical Review and Proposal - Revised 

Dear Ms. Stemper: 

Thank you for yom^ interest in Regenesis, and our state-of-tlie-art chemical oxidation piodnct RegenOx'''" 
and our Advanced fonnula Oxygen Release Compound pioduct (ORC Adw.rKXd). We have reviewed tlie 
infonnation you provided for tlie 207 and 231 Buildmg Remediation Project site in San Fiancisco, 
California and developed a piehminary design and cost estimate for site treatment based on that 
infonnation. We are also attacliing, for your reference, general infonnation on the deHvery of RegenOx 
and ORC Advancedio the subsurface. 

Please note this proposal uicludes material costs for a series of four RegenOx injection events all of which 
should be completed over the proposed treatment area within about a 6-week period (i.e., 2 weeks apart). 
We have also proposed an additional treatment with ORC AduiJTtxd after the chemical oxidation is 
complete, in order to ensm^e continued long-tenn destmction of tlie remaining contaminants on youi' site. 
As you may already be awai^e, RegenOx"""" was specifically designed to facihtate a seamless transition to 
"poHslung" widi low-cost, passive Jn-Sltubioremediation andrt can be injected siinultaneoiisly with ORC 
Advanced on the final injection event to reduce application expenses. 

Total Material Cost 

We recommend injection of a total of 5,040 lbs of RegenOx at tlie 207 and 23 1 Building Remediation 
Project site. The total cost for tiiis aiuoimt of RegenOx is $11,088.00, phis applicable sales tax and 
shrpping. Please see the attached RegenOx Summary Page for a detailed product breakdown per 
appHcation event. 

For the follow-up ORC Advanc&j ti^eatment we are recommending that a total of 1 ,450 lbs of tlie product 
be apphed. The total cost for this quantity of material is $12,687.50 plus apphcable sales tax and 
shipping. 

Preliminary Design and Cost D^ails for RegenOx Applications 

Based on the data provided and om' conversation, we have provided tlie material cost associated with 
applying RegenOx throughout a 300 feet" area of tiie contammated zone at tiie srte and across a vertical 
thickness of 10 feet. Tlie RegenOx material should be applied in a series of four injection events spaced 

1011 CALLE SOMBRA ~ SAN CLEMENTE, CA 92673 ~ TELEPHONE: 949-366-8000 ~ FAX: 949-366-8090 

jbiondolillo@regenesi5.coin ~ www. regenesis. com 
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approximately 1-2 weeks apait. A total of 12 injection points spaced 5-ft on-center should be used for 
each event. To ensure tlie most effective distribution of the RegenOx material within tlie subsmTace, the 
injection point locations should be offset (moved rouglily 1.25 feet) from one injection event to tlie next. 

Performance G oals for RegenOs Projects 

The piimaiy goals for a chemical oxidation project are to (1) rapidly reduce tlie mass of contaminants in 
the subsuiface and (2) to stabilize and/or reduce tlie size of tlie contaminant plume. Please note tliat after 
the mjection of any chemical oxidant to a contaminated aquifer, dissolved-phase contamination will be 
reduced uutially, but will then rebound somewhat in most cases, as tlie soibed contaminants become 
redissolved. It is therefore critically important to accmately estunate tlie mass of soil -bound contaminant 
within the subsurface and to anticipate and allow for tlus predictable rebound in dissolved-phase 
contaminants after tlie initial mjection. It is for tlus reason that Regenesis strongly recommends the use of 
a series of four RegenOx mjections performed about 1-2 weeks apart, opposed to a single injection event. 

As witli any otlier remediation teclmology, chemical oxidation projects often reach asymptotic 
perfonnance conditions. Therefore, a realistic set of goals should be established before the project is 
started. As proposed, in many cases a cost-effective treatment strategy includes tlie recommended series 
of RegenOx injections to rapidly reduce contaminant mass at tlie site, followed by application of a slow- 
release bioremediation amendment such as ORC Advance. As noted earher, this approach assures 
continued long-tenn treatment of remaining contammants tlirough low-cost bioremediation after the 
chemical oxidation tieatment is complete. 

PreUminary Aquifer Volume Testuig 

Piior to application of tlie RegenOx material, it is higldy recommended tliat a clear-water mjection be 
performed at tlie site. The mjection a non-reactive (clear-water) material at a voliune tliat is 
approximately 30% greater tlian the anticipated application voliune of RegenOx will provide good 
evidence of tlie aquifers capacity to accept the designed voliune of RegenOx. Please note, the preliminary 
aquifer volume test should be conducted outside of the desired on-site treatment area(s) in order to avoid 
overloading the subsmface with clear-water before applying RegenOx on-site. 

ORC Advanced Application for G roundwater 

The 300 feet" tieatment area will require 1,450 poimds of ORC Adwtnced to be injected evenly into 12 
points spaced 5 feet apait on-center. The mjection can be concurrent with the final RegenOx mjection to 
reduce injection costs or as tlie DO begins to drop to maximize the tune period for aerobic degradation. 
The mjected material should be placed from 1 to 1 1 feet bgs', i.e, wrtlun the satmated soil zone. Detailed 
calculations are provrded on tlie attached ORC Advanced Desrgn spreadsheet. 



' bgs = below ground surface 
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ORG Advanced Performance Expectations 

Regenesis' ORC Advanced is state-of-the-art technology for the contiolled release of oxygen into 
contaminated groimdwater and soils. The use of this product to successflilly meet project objectives, 
however, is dependent upon a munber of factors beyond the contiol of Regenesis. It is important that 
these factors be considered by those planning to use ORC Aiwanced. Failuie to do so can result in 
unexpected or poor project results. 

Site Characterization 

This design/proposal is based upon site characteristics and professional opnuons provided by MACTEC. 
It IS tlie responsibility of MACTEC to ensure tliat the site characteristics provided to Regenesis and 
subsequently used in tliis design are representative of actual site chai^acteiistics . Actual site 
characteristics e.g. identification of tlie appropriate veilical treatment zone, tliat vary from tliose provided 
for tlus design may directly affect tlie overall perfonnance of tlie project. 

Subsurface Product Delivery 

Pioduct deHveiy dmmg application is of tlie highest miportance in ensming project success. Attention 
must be given to botli horizontal and vertical placement of tlie product. The professional judgment of 
MACTEC should be used to identify tlie appropriate treatment zone (vertical and lateral). The identified 
treatment zone should consider tlie distribution of the targeted contammant as well as variations in 
subsurface peniieabifity that might preferentially chamiel the product dming application. Finally, it is the 
responsibility of MACTEC to ensure tliat the field delivery metliods used by the apptier actually deliver 
the product into the identified treatinent zone. 

Project Responsibility 

Regenesis tiusts tliat the present proposal is sufficientiy complete. Given tlie nature and extent of project 
factors beyond tlie contiol of Regenesis, it must be understood that the responsibility for successfiil 
project implementation remains witli MACTEC. However, as always, Regenesis would be pleased to 
assist witli any technical support and product application advice we may be able to offer. 

Regenesis Support 

Regenesis is committed to supporting its customers with tiie highest level of service available m the 
remediation product industiy. If you have any questions or require additional assistance with this 
design/proposal please contact us. If you are mterested m a more comprehensive site data review and 
analysis or on-site application support services, Regenesis teclinical services staff is available to assist 
you on a fee basis. Please contact your Regenesis Technical Services professional for a fee schedule and 
project estimate. 
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Regenesis appreciates tlie oppoitiinity to provide this infomiation for your project. Please feel free to 
contact Jack Peabody, Western Region Manager at (925) 944-5566 (j peabQdv(»)regeneBis . cojii ) or me at 
(949) 366-8000 xl49 (i biondolillo(»)regenesis . com ) any time to discuss tlus proposal. 



Smcerely, 




John Biojidolillo 

Manager of Tecluucal Services - West Region 

Attachments: 

- Application Instructions 
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^t^ Regenesis Technical Support USA (949) 366-8000 

site Name: 207 &231 Building Remediation Project (San Francisco, CA) 

Location: Treatrrent Area 
ConsuKant Margaret Stenper, MACTEC 






Aug 2006 


Applitatian Design Input Paranietei~s 


Design Summary - INrTIAL APPLICATION ONLY 


pts 
lbs/ft 
gallons 
galions/ft 


Width of plums (IntersecSng gw flow direction) 
_ength of plums (parallel to gw flow direction) 
rtilcloiess of contarrinated zone 
Soil type 


30 


it Nurrberof BegenOxInjection points (Initial appi 

It RegenOx dose rate (owdant + activator) (initial app' 

It Total amount of waterrequlred forlniUal application 

Total volume of RegenOx solution applied per foot of injection flr^iial app' 


12 


10 


12.0 


10 


1,554 


clay 


14.1 














Estimated number of RegenOx applications required (enter 1 tiirough 6) 


4 




Suminary of EstimatBd RegenOx Totals 




Application 
numbec 


P^tA RegenOx 
Oxidant (lbs) 


Parts 

RegenOx Activator 

(lbs) 


Total RegenOx 

Mateiial 

Requiremesit (lbs) 


Cumulative Amount of 

Oxidant (P^t A) Applied 

(lbs) 


Cumulative 

Amount of Activator 

(P^tB)Applied 

(lbs) 


Cumulative 
RegenOx Cost 


Total RegenOx 

Material Cost Per 

Application 


Cost per cubic 

yard of soil 

beated {$/cubic 

yaid) 


First 


720 


720 


1,440 


720 


720 


$3,528 


Si52a00 


531.75 


Second 


720 


720 


1,440 


1,440 


1.440 


t7.056 


Si52a00 


$31.75 


TWrd 


730 


360 


1,080 


2,160 


1,800 


$9,702 


»2. 646.00 


$23.31 


Fomth 


730 


360 


1,080 


ZSSD 


Z160 


tl2.34a 


$^646.00 


$23.31 


Fifth 

















$0 


jaoo 


$0.00 


Sixtii 


o 





□ 





Q 


$0 


$aoo 


$0.00 


TOTALS 


2,880 


2,160 


5,0-10 


Volume discount If p 


urcliased all togethei 
g or applicable taxes 


$11,088.00 


$99 7'? 


1 




[not including shippin 




1 



RegenOK software Aug OS.kIb, 7aW2008 



TiRCrjitT^ma ^^^ Advanced Design Software for Grid Applications Using Slurty Injection 

R egenesjs Technical Support: USA (949) 366-BOOO www.reaene5js.com 

SiteNane 207 £■ 231 Building Rffnedlalion Project {San Francisco, CA) 

Loc^on: TrealmentArea 
CcxRultant: Margaret Stamper, MACTEC 



Aug 2006 



E sti mated Plume Requiring Tredment 

Width of plume (intersecting g^i flow direcDon) 

Length of plume {parallel to guv flow diretlion} 

Depth to contaminated zone 

Thickness of contaminated saturated zone 

Nominal aquifer soil (^"avel, sand, silty sand &ilt clay) 

Total poro&ity 

Hydraulic conducQvrty 

Hydraulic gradient 

S eepage velocity 

Treatment Zone Poro Volume 



30 


ft 

ft 
ft 
ft 

Effective pom&rli^i 
fiyday 

m. 

ftVr 




10 


300 


1 




10 




dsv 




0.45 


0.1 





O.OE+00 


0,022 




0.0 


0.000 


1,350 


10,099 



Iff 



cm/sec 

fiyday 
gallons 



Dissolved Phase Oxygen Dernanct 

Individual species Ih^ represent o-yqen demand: 

Benzene 

Toluene 

EB^ban^ena 

Xylenes 

MT8E 

Cis-I,2-DCE 

Vlr^l Ctilonda 

TPH-g 

TPH-d 

Reduced m^ds Fa*' andMrf' 



pfpi+g" 



~I1 



Measijes of ttrtal OKyqen demand 

Total Petroleum Hydrocarbons (see pull-downforKocJ 

Biological Oiiycien Demand (BOD) 

Chemical Oxygen Demand (COD) 



Contaminant C one. 
{mg/Ll 


C ontaminant Mass 
(Ibl 


Stoichiometry fwlAvt 
0?/contaminant 


ORH-Aiil Dose 
(It)) 


0.00 


ao 


31 





0.00 


ao 


31 





0.00 


ao 


32 





0.00 


0.0 


32 





0.00 


0.0 


27 





0.00 


□.0 


07 





0.00 


0.0 


1.3 





11.25 


a9 


32 


18 


0.25 


0.0 


32 





s.eo 


0.8 


01 





<- pfril-dovun menu 


11.50 


1.0 


32 


18 


0.00 


0.0 


1.0 





0.00 


00 


1.5 






Parameters for Sori>ed Phase Oxygen Defnjtd: 

Soil bulk density 

Fraction of organic carbon {foe) 



c^cm" = |_ 

range: O.OOQItoQ.Dl 



Ib/cf 



(Estmated using soibed phase =foc*Koc*<: grt) 

(Adjust Koc as necessary to provide realisbc esbmatesj 

Befcene 

Tofuene 

ElhyJbenzene 

Xylenes 

MTBE 

cls-l,2-DCE 

Vinyl CNonde 

TPH-g 

TPH-d 

Measues of total oxygen demand 

Total Petroleum Hydrocarbons 



Contaminant Cone. ConEamlnant Mass StoldiJametry fwtftvt) ORC-Aii/Dose 



IL/kgl 


(mg/kg) 


(Ibl 


0?/contaminant 


(lb) 


123 


0.00 


0.0 


31 





257 


0.00 


0.0 


31 





327 


a 00 


0.0 


32 





298 


0.00 


0.0 


32 





12 


0.00 


oo 


Z7 





BO 


0.00 


oo 


0.7 





Z5 


ooo 


oo 


1.3 





3730 


41. 9S 


13 E 


32 


261 


5030 


1.26 


0.4 


32 


B 



Simmaiy of Estimated ORC^Ach/ Requirenients 



Total BTEX, MTBE, etc. 
Total Petroleum Hydrocaitjons 
Biological Ojiygen Demand (BOD) 
Chemical Oxygen Demand (COD) 



Dissolved Ptiase 

ORC-Ad.' Demand 

(Ibsl 



E orbed Phase 

ORC-Adu Demand 

(Ibsl 



AddiDonal Demand 

Factor 

{1 to lOn) 



Total 
ORC-Aitj Demand ORC -Ail/ Cost 
(lbs) 



19 


269 


5.0 


1,433 


{12688 


10 


947 


20 


1,932 


(17063 





□ 


20 





JO 





□ 


1.5 





to 



Reqiired ORC-Adv quaility Qn 25 lb Inciementsl - 



1,439 ~| pounds ORC-Adv 



Ddh/efyDesl^forOHC-Adi/ Slurry 

Spacing within rows (ft) 

#pointsper row 

Spacing between rows {ft) 

# of rows 

At^eclive travel tme bet rows {days) 

NLiiiber of points in grid 

ORC-Adi/applicatonrate 

Total ORC -Alii/ required 



12.0 



1,439 



feet 

points/row 

ft 

rows 

d^s 

points 

lbs/foot 

lbs of ORC-Adv 



P niiect S immaiv 




F 


Nunberof ORC-AtJuf delivery points (adjust as necessary for site) 




12 


ORC-Ad/ application rate in lbs/ft (adjust as necessaiy for site] 




IZO 


ORC -All/ bulk matenal for slurry in|ecbon (Ibsl 




1,450 


Nunberof 251b ORC-Adu buckets 




530 


ORC-Ad/ bulk matenal cost(trtb) 


t 


S.75 


Cost for bulk ORC-Adv materal 


t 


12SBB 


Slipping and Tat EstimdesinUS Dollars 






Sales Tan rate: 0.00% 


1 




Total Matenal Cost 


t 


12,SBB 


Shipping (call for amount) 


$ 


- 


Totai Regenesis Matenal Cost 


* 


i^Esa 



Slury Mixing Volume for Injections 
Pounds per location 
Buckets per location 

Design solids content [20-40% by wL for inject ons) 

Volume of water required per hole [gal] 

Total waterfor mixing all holes [gall 

Simple ORC-Adu Backfilling; minholedia. for 67% sluny 

Feasibility for slurry inject on in sand; ok up to 15 Ibrft 

Feasibility for slurry inject on in silt; ok up to 10 Ib^ 

Feasibility for sJurry injecton In cl^; ok up to 10 Ibrft 



120 


pounds 


4.8 


buckets 


4C% 




22 


gallons 


2S1 


gallons 


5.7 


inches 


!ok) 




'call ^.eq'^nesis) 




I call ^eqcnesis) 





ORC-Adv SliBiv liBection CostEstimJe (responslbllllv of customer to contract WQild 

Footage for each point = uncontaTiinated(nten/al -i-ORC-Adi/ injenilion interval (ft) 11 

Total lengthfor direct push for project [ft] 132 

Estmated daily installaton rate (ft per day; 300 for push, 150for dniling) 300 

Estmated points per day [10 to 30 istyplcalfor direct push) 27.3 

Required number of days 1 



Mob/demob costfor inject on subcontractor 

Daly rate for injecton subcontractor ($1-2K for push, t3-4K fori+ill ng) 

Total inject on subcontractor cost for application 



S 



Total Install CQst{not including consultant Jab, etc.) 



1^688 



Other Proj ect C ost E stim Jes 

Design 

Permitting and repotting 

C onstructon management 

Grount^ater monitoring and rpts 

Other 

Olher 

Olher 

Other 



Total Project Cost 



L^68e 



hen DRC So^iats-A\,q05.-\^.7ilOI20aQ 
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RegenBS" 

CHEMICAL OXIDATION REDEFINED... 



INSTALLATION INSTRUCTIONS 
RegenOx Part A and Part B Mixing (basic) 

PERSONAL PROTECTIVE EQUIPMENT (PPE) 

Personnel workuig with or in ai'eas of potential contact with RegenOx should be required 
at a inininium. to be fitted with modified Level D personal protective equipment: 

• Eye protection - Wear goggles or a face sliield 

• Head - Hard hat when required 

• Respiratoiy - Use dust respu'ator approved by NIOSH/MSA 

• Hands - Weai" neoprene gloves 

• Feet - Wear steel toe shoes with chemical resistant soles or neoprene boots 

• Clothing - Wear long sleeve shirts and long pant legs. Consider using a Tyvek® 
body suit, Caiiiaitt® coverall or splash geai" 

See also Material Safety Data Sheets (MSDS) for RegenOx Part A and Part B for support 
in the development of a project-specific Healtli and Safety Plan (HSP). 

MATERIAL OVERVIEW, HANDLING, AND SAFETY 

RegenOx is packaged in two parts. Part A is the RegenOx Oxidizer and Pait B is the 
RegenOx Activator. Part A and Part B ar'e shipped in separate 5-gallon buckets and each 
bucket has a gross weight of approximately 33 lbs (net weight of RegenOx is 30 lbs). 
The RegenOx Oxidizer is shipped as a fine wliite powder and tlie RegenOx Activator is 
slupped as a gel. The Activator has a viscosity roughly equivalent to cold honey. It is 
common for stored RegenOx Activator to settle somewhat in a container. Pre-heating the 
RegenOx Activator makes it easier to work witli the mateiial. A Material Safety Data 
Sheet for Part A (RegenOx Oxidizer) and for Part B (RegenOx Activator) is provided 
v/ith each sliipment. Persoimel who operate field equipment dming the installation 
process should have appropriate traimng, supei"vision, and experience. 
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RegenOx™ Mixing 




1. RegenOx'^'^ is delivered on pallets. 




2. RegenOxis in two parts: 

Pait A - tlie oxidizer 
Pait B - the activator 

Each pail contains 30 lbs of 
RegenOx net. 

Each pail weights 
approximately 33 lbs gross. 
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Quick Reference Solution Estimates 

■ Approximate 3% oxidant solution: 10 lbs of Part A oxidant mixed with 39 gallons of water. 
" Approximate 4% oxidant solution: 10 lbs of Part A oxidant mixed with 29 gallons of water. 
• Approximate 5% oxidant solution: 10 lbs of Part A oxidant mixed with 23 gallons of water. 




3. Open a bucket of RegenOx Pait B (activator - 
a greenish gel). Add about 1 gallon of water 
to the bucket, or approximately a 2" depth on the 
gel sui'face. 




4. Thoroughly inix the water and RegenOx 
Part B until it is suspended m a silky imxtiu'e. 
Then leave it to one side wliile you prepare the 
RegenOx Fait A- 





5. Open a bucket of RegenOx Part A (oxidizer - a 6. Thorouglily mix tlie RegenOx Pait A and 

white powder). Pour it into approximately 69 to 11 7 water until the powder is dissolved (some 

gal. of water (if a large enough container is not may remain suspended). This may require 5 

available, mix it pro rata to the volume available). to lOimnutes of mixing. 
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7. When you ai'e ready to inject / apply the Regenox , add the 'silky' Part B to the Part A. 



/" ' 




8. Thoroughly mix the 
combined RegenOx Part A 
and RegenOx Pait B imtil 
tlie mixtiu'e is even and any 
remaining Pait A solids ai'e 
dissolved. 

A nisty colored solution should 
result, as shown. 
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9. The mixed RegenOx can now be directly applied 
to the contaimnated zones. 

Where contamination is shallow. . . RegenOx can be 
applied by hand, sprayed-on with a pmnp and hose, 
or applied and blended into tlie impacted treatment 
zone with excavation equipment. 




Where contamination is 
deep. . . RegenOx can be 
applied using direct- 
push equipment and a 
suitable pump. 
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REGENESIS ^ 

CHEMICAL OXJDATION REDEFINED 

RegenOx™ JnSft/Chemical Oxidation Application Instructions 

Using Direct-Push Injection (Step-by-Step Procedures) 

RegenOx''™ is the new generation of chemical oxidation. RegenOx"^ is a proprietary 
(patent-applied-for) in situ chemical oxidation process using a solid oxidant complex 
(sodimn percai'bonate/catalytic fonnnlation) and an activator complex (a composition of 
feiTous salt embedded in a nucro-scale catalyst gel). RegenOx'^'^ witli its catalytic system 
has veiy high activity, capable of ti'eating a very broad range of soil and groundwater 
contaminants including botli petroleum hydi'ocarbons and clilorinated solvents. 

Instructions 

1) Prior to tlie installation of RegenOx™ , any sui'face or overhead impediments should 
be identified as well as the location of all undergroimd stiiictures. Underground 
stractiu'es include but are not limited to utility lines; tanks, distribution piping, 
sewers, di'ains; and landscape iiiigation systems. The planned installation locations 
should be adjusted to account for all impediments and obstacles. These 
considerations should be pait of the SSHP or HASP. 

2) Pre-mark tlie installation locations, noting any points that may have different veitical 
application requirements or total depth. 

3) Set up tlie direct push unit over each point and follow the maimfacturer standard 
operating procedm'es (SOP) for the direct push eqmpment. Care should be taken to 
assui'e tliat probe holes remain in the veitical. 

4) For most applications, Regenesis suggests using 1.5-inch O.D. /0.625-inch I.D diive 
rods. However, some applications may require the use of 2.125-inch O.D. /1. 5-inch 
I.D. or larger drive rods. 

5) Advance diive rods tlirough the surface pavement, as necessaiy, following SOP. 

6) Push the drive rod assembly with an expendable tip to the desired maximum depth. 
Regenesis suggests pre-counting tlie nmnber of diive rods needed to reach depth prior 
to stalling injection activities. 

7) After the drive rods have been pushed to the desired depth, the rod assembly should 
be withdi'avra tlii'ee to six inches. Then the expendable tip can be dropped from tlie 
diiverods, following SOP. If an injection tool was used instead of an expendable tip, 
the application of material can take place without any preliminaiy withdi'awal of tlie 
rods. 
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8) In some cases, introduction of a large column of air prior to RegenOx™ application 
may be problematic because the arr can block water flow to the treatment ar'ea. Tliis rs 
particularly the case in deep injections (>50 ft) with lai'ge diameter rods {>1. 5-inch 
O.D.). To prevent tlie injection of air into the aquifer during RegenOx"^ application, 
as well as to prevent problems associated witli heaving sands, fill the drive rods with 
water, or the RegenOx"^" mixture prior dropping the expendable tip or exposing tlie 
injection tool. 

9) The RegenOx™ percent of the oxidizer in solution should range between 3% to 5%. 
Although solutions up to 8% may be used, this will likely increase the difficulty of 
injection due to reactivity. Solutions with greater than 8% oxidizer in solution will 
result in excess reaction and flocculation prior to injection and ai'e not typically 
recommended 

Measui'e the appropriate quantity of RegenOx^ Oxidizer for one to four vertical foot 
of injection into a 55 gallon drum or nuxing tank. The volume of water per injection 
location can be calculated from the following formula: 



7 — 77 rri-(%Rcge7TOx Oxicft'zer solids)! 

(8.34 lbs/gal water X%Re5enOx_Oxidi2ersohds} 

Tighter fonnations (clays and silts), and even some fine sand formations will likely 
require liigher oxidant percentages since less volume can be injected per location. 
The following ai'e guides to various RegenOxT" mixing ratios based on the above 
equation. 

• to make a rouglily 3% oxidant solution for every 10 lbs of oxidant and 10 lbs 
of activator (20 lbs total RegenOxT"), use 38 gallons of water. 

• to make a rouglily 4% oxidant solution for every 10 lbs of oxidant and 10 lbs 
of activator (20 lbs total RegenOxf"), use 28 gallons of water. 

• to make a roughly 5% oxidant solution for every 10 lbs of oxidant and 10 lbs 
of activator (20 lbs total RegenOxTw), use 22 gallons of water. 



10) Pour tlie pre-measiu'ed quantity of RegenOx™ Oxidizer into the pre-measured 
volume of water to make the desired target % oxidant in solution. NOTE: always 
pour the Oxidizer into water, do not poui" water into tlie Oxidizer. Mix the water 
and oxidant with a power drill and paint stirrer or other mechanical mixing device 
to ensiu'e that the Oxidizer has dissolved in the water. 
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11) Pour the applicable quantity of the pre-mixed RegenOx"^ Activator into the 
oxidant:water solution. Mix the Oxidant and Activator using a power diill paint 
stiiTer or other mechanical mixing device for at least 5 miimtes until a homogenous 
mixture is fonned. After nuxing the RegenOx"^" mixhire should be injected into 
the subsurface as soon as possible. 

12) Do not mix more RegenOx'^'^ material than will be used over roughly 1 to 4 feet of 
injection so as to minimize potential above groimd reaction/flocculation prior to 
injection. 

Transfer the contents of the mixing tank to the pump using gi'avity feed or 

appropriate transfer pump. (See Section 9.2: Pump Selection) For some types of pmnps, 

it may be desirable to perform a volume check prior to mjecting RegenOx"^" 

13) Connect the deliveiy hose to the pump outlet and the deliveiy sub-assembly. 
Circulate RegenOx'^'^ though tlie hose and the delivery sub-assembly to displace air 
in the hose. NOTE: an appropriately sized pressui'e gauge should be placed between 
the pump outlet and the deliveiy sub-assembly in order to monitor application pmnp 
pressui'e and detect changes in aquifer backpressures during application. 

14) Connect the sub-assembly to the drive rod. After confinmng that all of the 
connections are secm'e, pimip the RegenOx'^'*^ tiu'ough the deliveiy system to 
displace the water/fluid in the rods. 

15) Slowly withdraw the diive rods. Commonly RegenOx""^ injection progress at 1- 
foot mteiTals. However, continuous injection while slowly withdrawing single 
lengths of drive rod (3 or 4 feet) is an acceptable option. The pre-determined 
volume of RegenOx'^'*^ should be pumped into the aquifer across the desired 
ti'eatinent inteival. 

16) Remove one section of the drive rod. The drive rod may contain some residual 
RegenOx'^'^. Place the Reg enOx™* -filled rod in a clean, empty bucket and allow 
the RegenOx to di'ain. Eventually, the RegenOx""^ should be retiimed to the 
RegenOx'^" pump hopper for reuse. 

17) Monitor for any indications of aquifer refusal. This is typically indicated by a spike 
in pressure as indicated or (in the case of shallow applications) RegenOx'^'^ 
"surfacing" around the injection rods or previously installed injection points. At 
times backpressure caused by reaction off-gassing will impede the pumps delivery 
volume. Tliis can be coiTccted by bleeding the pressm'e off using a pressure 
relief/bypass valve (placed mhne between the pmnp discharge and the deliveiy sub- 
assembly) and then resume pmnping. If aquifer acceptance appears to be low, as 
indicated by high back pressiu'e, allow sufficient time for the aquifer to equilibrate 
prior to removing the diive rod. 
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18) Repeat steps 13 thi'ough 23 until treatment of the entire contanunated vertical zone 
has been acliieved. It is recommended that tlie procediu'e extend to the top of the 
capillary fringe/smear zone, or to the top of the targeted treatment inteiTal. 

19) Install an appropriate seal, such as bentonite, above the RegenOx""^ material 
thr"ough the entire vadose zone. Prior to emplacmg the borehole seal, we 
reconunend placing clean sand in the hole to the top of the RegenOx'^'^ treatment 
zone (especially iinpoilant m holes that stay open). Bentonite clups or granular" 
bentomte should be placed irmnediately above the treatment zone, followed by a 
cement/bentonite grout to roughly 0.5 feet below groimd surface. Qmck-set 
concrete should tlien be used as a surface seal. 

20) Remove and clean the drive rods as necessaiy. 

21) Fimsh the borehole at the smface as appropriate (concrete or asphalt cap, as 
needed). We recommend a qmck set concrete to provide a good surface seal witli 
nunimal set up time. 

22) A proper borehole and surface seal assures that the RegenOx'^'^ remains properly 
placed and prevents contaminant imgration from the subsurface. Each borehole 
should be sealed immediately following RegenOx'^'^ application to rmnimize 
RegenOx'^" siufacmg during the injection process. If RegenOx'^'^ continues to 
"surface" up the dii'ect push borehole, an appropriately sized (oversized) disposable 
drive tip or wood plug/stake can be used to plug the hole imtil the aquifer pressures 
equilibrates and the RegenOx'^'*^ stops surfacing. If wells are used for RegenOx'^'*^ 
injection tire RegenOx'^'*^ injection wells and all nearby groundwater monitoring 
wells should be tightly capped to reduce potential for surfacing thi'ough nearby 
wells. 

23) Periodically compare the pre- and post-injection volumes of RegenOx''"'*^ in the 
holding tank or pmnp hopper using the pre-marked volume levels. Volmne level 
may not be present on all tanks or pump hoppers. In tliis case, volmne level 
mar'kmgs can be temporarily added using known amounts of water and a 
carpenter's grease pencil (Kiel crayon). 

24) Move to the next probe point, repeating steps 8 tln'ough 29. We recommend that the 
next RegenOx''"'^ injection point be as far a distance as possible witlun the treatment 
zone from the previous RegenOx'^'*^ inj ection point. Tins will fiuther minimize 
RegenOx'^'^ smfacing and short circuiting up an adjacent borehole. When possible, 
due to the liigh volumes of liquid being injected, working from the outside of the 
injection area towar'ds the center will limit expansion of the plume. 
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Pump Selection 

Regenesis has evaluated a nmnber of pumps and many are capable of delivering 
RegenOx''™ to the subsurface at a sufficient pressure and volumetric rate. However, even 
though a number of the evaluated pmnps may be capable of delivering tlie RegenOx'^'^ to 
the subsurface based on adequate pressm'es and delivery rates, each pump has its own set 
of practical issues that may make it more or less difficult to manage m a field setting. 

In general, Regenesis strongly recommends using a pump with a pressure rating of 200 
pounds per square inch (psi) in sandy soil settings, and 800 psi in silt, clay or weathered 
bedi'ock settings. Any pump under consideration should have a minimum delivery rate of 
5 gallons per ntiimte (gpm). A lower gpm rated pump may be used; however, they are 
not recormnended due to the amoimt of time required to inject the volume of liqmds 
typically associated witii a RegenOx"'™ injection (i.e. 1,000 lbs of RegenOx'^'^ [500 lbs 
Oxidant/500 lbs Activator] require rouglily 1,100 gallons of water to make a 5% Oxidant 
solution). 

Quite often diaplnagm pumps ai"e used for the delivery of chentical oxidants. Generally, 
these pumps operate pressm'es from 50-150 psi. Some of these pumps do not have the 
pressure head necessary to overcome the back pressure encoimtered m silt and clay 
lenses. In these cases the chemical oxidant thus ends up being delivered to the 
sun'ounding sands (the patii of least resistance) and is not delivered to soil with residual 
adsorbed contamination. The use of a positive displacement pmnp such as a piston pmnp 
or a progressing cavity pmnp is may be superior because these pumps have the pressiu'e 
necessary to overcome the resistance of low permeability soils. NOTE: be awar'e tiiat 
application at pressm'es that are too high may over-consolidate the soil and miitintize the 
dii'ect contact of the oxidant. The key is to inject at a rate and pressure that maximizes 
the radius of influence without causing preferential flow. This can be acliieved by 
injecting at the ntimmum pressure necessary to overcome the particular pressures 
associated with your site soil conditions. 

Whether direct injection or wells are used, it is best to start by mj ecting RegenOx""™ 
outside tiie contaminated area and spiral laterally mwai'ds towai'd the soui'ce. Similarly, 
RegenOx'''" should be applied starting vertically at the bottom elevation of 
contamination, through the layer of contamination, and a couple of feet above the layer of 
contamination. The reagents can be pushed out fi'om tiie well bore witii some water. 



Pump Cleaning 

For best results, flush all moving parts and hoses with clean water at the end of the day; 
flush tiie injection system with a mixtiu^e of water and biodegradable cleaner such as 
Sunple Green. 

For more informalion or technical assistance please call Regenesis at 949-366-8000 
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DIRECTIONS FOR ORC Advanced™ SLURRY MIXING 

1. Open the Sgallon bucket and remove the pre-measured bag of ORC Advanced (each bag contains 25 lbs of 
ORC Advanced). 

2. Measure and pour water into the 5-gallon bucket according to the desired slurry consistency (a slurry calculation 
table is available on the Regenesis software in the Appendix tab): 



% SoUds 


Quantity of ORC Advanced 
(lbs) 


Quantity of Water 
(gal) 


65 


25 


1.6 


60 


25 


2.0 


55 


25 


2.5 


50 


25 


3.0 


45 


25 


3.7 


40 


25 


4.5 


35 


25 


5.6 


30 


25 


7.0 


25 


25 


9.0 


20 


25 


12.0 



3. Add the corresponding quantity of water to the pre-measured quantity of ORC Advanced. 

4. Use an appropriate mixing device to thoroughly mix the ORC Advanced and water together. A hand-held drill 
with a "jiffy mixer" or a stucco mixer on it may be used in conjunction with a small paddle to scrape the bottom 
and sides of the container. Standard environmental slurry mixers may also be used, following the equipment 
instructions for operation. For small quantities, the sluiTy can be mixed by hind if care is taken to blend all 
lumps into the mixture thoroughly. 

CAUTION : ORC Advanced may settle out of slurry if left standing. ORC Advanced eventually hardens into 
a cement-like compound and cannot be re-mixed after that has occun^ed. Therefore, mix immediately before using 
to ensure that the mixture has not settled out. Do not let stand more than 30 minutes. If a mechanical slurry 
mixer attached to a pump is being used, the material may be cycled back through the mixer to maintain slurry 
suspension and consistency. 
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Oxygen Release Compound (ORC^ 

& 
Advanced Formula Oxygen Release Compound (ORC Advanced ) 

INSTALLATION INSTRUCTIONS 



SAFETY 

Pure ORC and ORC Advanced are shipped as fine white and pale yellow powders, respectively. ORC is 
considered to be a mild oxidizer while ORC Advanced is considered an oxidizer therefore both products 
should be handled with care while in the field. Field personnel should take precautions while installing 
either the ORC or ORC Advanced product. Typically, the operator should work upwind of the products 
as well as use the appropriate personal protection equipment (PPE) which includes eye, respiratory 
protection, and gloves as deemed appropriate by exposure duration and field conditions. In addition, 
personnel operating the field equipment utilized during installation activities should have appropriate 
training, supervision and experience. 

GENERAL GUIDELINES 

ORC/ORC Advanced can be installed in the contaminated saturated zone in the ground utilizing hand- 
augured holes, direct-push, hollow stem augers or air/mud- rotary drilling techniques. For optimum 
results, the ORC/ORC Advanced slurry should be installed across the entire vertical contaminated 
saturated thickness, including the capillary fringe and "smear zone." 

Two general approaches are available for installation of these products. The first is to inject the 
ORC/ORC Advanced sluny through direct-push drive rods across the contaminated saturated zone and the 
second is to backfill the application points with the ORC/ORC Advanced slurry. Using the injection 
method should increase oxygen dispersion in the zone of interest over the life of the project because the 
ORC/ORC Advanced sluny affects a larger zone right from the stait. If the backfill method is used more 
time may be required for the completion of the remediation process because oxygen distribution will be 
most likely be less. 

It is important that the installation method and specific ORC/ORC Advanced slurry point location be 
established prior to field installation. It is also important that the ORC/ORC Advanced slurry volume and 
solids content for each drive point be pre- determined. The Regenesis Technical Services Group is 
available to discuss these issues. The Helpful Hints at the end of these instructions offers relevant 
information. Further information regarding ORC/ORC Advanced is available on the Regenesis website at 
www.regenesis.com . 
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SPECIFIC INSTALLATION PROCEDURES 

1. Identify the location of all underground structures, including utilities, tanks, and distribution 
piping, sewers, drains, and landscape irrigation systems. 

2. Identify surface and aerial impediments. 

3. Adjust planned installation locations for all impediments and obstacles. 

4. Pre-mark the installation grid/barrier point locations, noting any that have special depth 
requirements. 

5. Set up the unit over each specific point, following manufacturer recommended standard 
operating procedures (SOP). 

The section below contains instructions for augured-hole (hollow stem or air/mud rotary) 
applications. For direct-push applications, go to the following section. 

Instructions for Augured Hole Applications 

6. Hand augering and solid stem auger applications will generally require the soil matrix to stay 
open during auger removal. If this is the method being used, the ORC/ORC Advanced slurry 
should be installed immediately upon tool removal from the borehole. 

7. Mix the appropriate quantity of ORC/ORC Advanced slurry for the current application point. 
Do not mix more slurry than will be used within a 30- minute period because the sluny could 
sohdify and become useless. 

8. Where soil conditions ai'e unstable in the saturated zone, we recommend using a thicker 
ORC/ORC Advanced slurry. A solids content of 65-67% (consistency of toothpaste) is 
appropriate in these situations, since it comes relatively close to mimicking the density of soil. 

9. Tremie ppe option #1 : The slurry may be pumped through standard geotechnical slurry 
pumps and a tremie hose/pipe. We strongly recommend following the equipment 
manufacturer's standard operating instructions. Regenesis recommends that the tremie 
application be performed from the bottom of the hole up to the top of the capillary fringe. This 
is especially important if there is groundwater h the bottom of the installation hole, since it 
serves to maintain the densest portion of the ORC/ORC Advanced slurry mix. 

10. Tremie pipe option #2 : In relatively shallow situations, a tremie pipe may be used. 
Depending on the open hole diameter, a PVC tremie pipe with a one- to two- inch diameter 
may be used. The hole should be filled from the bottom of the hole to the top of the capillary 
fringe. It is normally a good idea, and may sometimes be a necessity, to use a "plunger" inside 
the tremie pipe to push the slurry through as the pipe is withdrawn. A funnel to pour slurry 
into the tremie pipe is advised. 
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11. Hollow-stem auger option #1 : If the borehole being drilled would collapse during tool 
removal, augering applications require a hollow stem. By drilling with a plug in place, an 
open temporary source hole is created. The slurry may be installed with a tremie pipe or a 
tremie pump, following the pump manufacturer's operating instructions. Depending on the 
saturated zone soil conditions, it may be necessary to carefully coordinate the rate of auger 
withdrawal with the rate of slurry addition to preserve the hole void space for acceptance of 
the slurry. 

12. Hollow stem auger option #2 (auger as "tremie pipe") : When soil conditions in the 
saturated zone are unstable and borehole collapse is likely, the hollow stem auger may be used 
as a tremie pipe. Prior to dropping the auger plug at the bottom of the hole, the ORC/ORC 
Advanced sluiTy is poured directly into the hollow stem, in a volume equal to the expected 
requirement for the hole. A plunger inside the auger is used to push the sluny down in the 
hole to keep it there as the auger is removed. 

Skip the next section and proceed to Step 13. 

For Direct-Push Applications 

6. Push the drive rods (A 1.5- inch pre-probe can be used but is not recommended) with the 
detachable tip to the maximum desired depth. Standard drive rods (typically 1.25-inch O.D.) 
should be used. Pre-counted drive rods should be positioned prior to the installation driving 
procedure to assure the desired depth is reached. 

7. Disconnect the drive rods from the implantable tip, following standard equipment procedures. 

8. Mix the appropriate quantity of ORC/ORC Advanced slurry for the current injection point. Do 
not mix more slurry than will be used within a 30-minute period. 

9. Set up and operate an appropriate slurry pump according to manufacturer's directions. Connect 
the pump to the probe puller/injector connector via a standai'd deliveiy hose. The hose is then 
attached to the drive rod with its quick disconnect fitting. Upon confirmation of all 
connections, add the ORC/ORC Advanced slurry to the pump hopper/tank. 

10a. Injection Application (if this is a backfiU application, go to step 10b ): While slowly 
withdrawing the drive rods, pump the pre-determined amount of ORC/ORC Advanced slurry 
into the aquifer. Typically, ORC/ORC Advanced injection rates are based on pounds of 
material installed per foot of vertical treatment. Observe pump pressure levels for indications 
of sluny dispersion and/or slurry refusal into aquifer (increasing pressure indicates reduced 
acceptance of material by the aquifer). As an cptional pre-treatment step, pump one to two 
gallons of tap water into the aquifer to enhance dispersion pathways from the probe hole. 

10b. Backfill Application : Pump the pre-determined quantity of ORC/ORC Advanced slurry into 
the borehole being treated. Observe pump pressure levels for indications of slurry dispersion 
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and/or slurry refusal into aquifer (increasing pressure indicates reduced acceptance of material 
by the aquifer). 

1 1 . Remove one four- foot section of the drive rod. If the drive rod contains slurry, return it to the 
ORC/ORC Advanced bucket/pump hopper for reuse. 

12. Repeat steps 10 and 1 1 until treatment of the entire targeted thickness has been achieved. It is 
generally recommended that the procedure extend to the top of the capillaiy fringe/smear zone. 

13. Place an appropriate seal, such as bentonite, above the ORC/ORC Advanced slurry through the 
entire vadose zone. This helps ensure that the slurry stays in place and prevents contaminants 
from migrating go the surface. Depending on soil conditions and local regulations, a bentonite 
seal can be pumped through the grout pump or added via chips or pellets after the drive rods 
have been removed. 

14. Remove and decontaminate the drive rods and pre-probe (optional). 

15. Finish the probe hole at surface as appropriate (concrete or asphalt cap, if necessary). 

16. Move to the next injection point, repeating steps 5 through 15. 

HELPFUL HINTS 

1) Physical characteristics 

The ORC/ORC Advanced slurry is made using the dry ORC/ORC Advanced powder makes a smooth 
slurry, the consistency of which depends on the amount of water used. 

A 65-67% solids content ORC/ORC Advanced slurry (consistency of toothpaste) is thick but can still be 
pumped easily. This solids content slurry is normally used for back filling a borehole or probe hole. It is 
especially useful in situations where maximum density is desired, such as when ground water is present in 
the hole or when there are heaving sands. 

As a rule, it is best to mix the first batch of slurry at the maximum solids content one would expect to use. 
The slurry can then be thinned by adding water in small increments. By monitoring this process, the 
appropriate quantities of water for subsequent batches can be determined. 

The slurry should be mixed at about the time it is expected to be used. It is best not to hold it for longer 
than 30 minutes. Thinner slurries can experience separation if they stand too long. All solids content 
ORC/ORC Advanced slurries have a tendency to form a weak cement when left standing for extended 
periods or time. If a slurry begins to thicken too much, it should be mixed again and additional water 
should be added. 



1011 CalleSombra- San Clemente,CA 92673 • tel: 949.366.8000 • fax: 949.366.8090 
tech@regenesis.cam • www.reaenesis.com 

Page 4 of 5 



The ORC/ORC Advanced slurry should not be left sitting inside a grout pump or hose for extended 
periods because it will begin to set-up and harden. This problem can generally be avoided by re- 
circulating the slurry through the pump and hose back into the pump's hopper or mixing tank. 

2) Pump Equipment Cleaning and Maintenance 

Pumping equipment and drive rods can be lightly cleaned by circulating clear water through them. If 
necessary, further cleaning and decontamination should be performed according to the equipment 
supplier's standard procedures and local regulatory requirements. 



3} General Operating Procedures for Backfill Applications 

When performing a backfill installation, it is important to fill the appropriate portion of the hole with a 
thick (65-67% solids content) slurry that will solidify in place. Moderate amounts of pressure should be 
used to avoid fracturing the soil matrix or pumping slurry into the soil. 

The operator should use care and monitor pumping pressures and quantities to ensure that the hole is 
being filled without pushing excess material into the soil matrix. Ideally, the rate of slurry pumping will 
be coordinated with the rate of drive rod withdrawal. It is usually important to install the slurry material 
to the top of the capillary fringe. 

In addition, it is important that the entire contaminated saturated zone is treated (including the capillary 
fringe), as this is often the location of highest contaminant concentrations. Failure to properly treat this 
area can undermine an otherwise successful remediation effort. 



ORC is a registered trademark of Regenesis Bioremediation Products 
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PRICE SHEET 

To order call 949-366-8000 
Fax 949-366-8090 



RegenES 

CHEMICAL OXIDATION REDEFINED... 



Effective Date: August 1, 2006 



RegenOx^'^ is an advanced in situ chemical oxidation technology''^ designed to treat organic contaminants including high 

concentration source areas in the saturated and vadose zones. 
RegenOx Pricing 
Regenesis offers a volume discoimt stmcture for the purchase of RegenOx as follows: 



Quantity (lbs.) 


RegenOx Price/lb. (US S) 


Quantity (lbs.) 


RegenOx Price/lb. (US S) 


<5,000 


2.45 


20,000-29,999 


1.95 


5.000-9,999 


2.20 


30.000-49,999 


1.90 


10,000-19,999 


2.05 


> 50,000 


Contact Regenesis 



'-^ RegenOx is shipped in five gallon containeis weighing approximately 30 pounds. Material Safety Data Sheet is included with each 
shipment. 

Freight - All freight is FOB Regenesis Wai'ehouse. Sliipping warehouse will be detenmned by inventoiy levels 
and proximity to destination. 

Minimum Order - 1,080 pounds ($2,646.00) 

Bench-Scale Laboratory Testing 

Laboratoiy testing of soil and groimdwater is available to confinn the ability of RegenOx to degrade site specific 
contamination. However, such testing is generally not requii'ed. Contact Regenesis for details on laboratoiy 
testing and sample requirements. 

Payment Terms - Net 30 days. Accounts outstanding after 30 days will be assessed 1 .5% interest per month. 
Accounts outstanding over 90 days will be re-invoiced at the undiscomited price of $2.45 perpoimd. 

Return Policy - A 15% restocking fee will be chai'ged for all returned product. Return freight must be prepaid. 
All requests to return product must be pre-approved by Regenesis. Rehimed product must be in origmal condition 
and no product will be accepted for return after a period of 90 days from time of deliveiy. 

Terms & Conditions - Other teims and conditions are on reverse side. 

Order From - REGENESIS lOll Calle Sombra- San Clemente, CA 92673-6244 

Tel: 949.366.8000 • Fax: 949.366.8090 • www.regenesis.coni • orc@regenesis.com 

Remittance Address: Department 8873 

Los Angeles, CA 90084-8873 
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Tel: 949.366.8000 • Fax: 949.366.8090 • www.regenesis.com • orc@regenesis.coni 
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REGENESIS 

TERMS AND CONDITIONS 

1. CASUALTY AND AVAILABILITY OF RAW MATERIALS. REGENESIS Bioremediation Products ("Seller") shall not be 
liable for delays in delivery or failure to manufacture or deliver due to causes beyond its reasonable contjol, including but not limited to acts 
of God, acts of buyer, acts of military or civil authorities, fires, strikes, flood, epidemic, wai\ riot, delays in ti^ansportation or car shortages, or 
inability to obtain necessary labor, materials, components or services tlirough seller's usual and regulai' sources at usual aiid regular prices. In 
any such event seller may, without notice to buyer, at any time and flom time to time, postpone the deliveiy dates under this contract or make 
partial deliveiy or cancel all or any portion of this and any otlier contiact witli buyer without further liability to buyer. Cancellation of any 
part of tills order shall not affect seller's right to payment for any product delivered hereunder. 

2. LIMITED WARRANTY. Seller warrants that tlie product sold hereunder is made witli RegenOx as specified on face of invoice. 
Seller makes no otlier wananty of any kind respecting tlie product, and expressly DISCLAIMS ALL OTHER WARRANTIES OF 
WHATEVER KIND RESPECTING THE PRODUCT, INCLUDING ALL WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR PARTICULAR PURPOSE. BU^TiR'S SOLE REMEDY FOR BREACH OF THIS LIMITED WARRANTY SHALL BE REFUND OF 
THE PURCHASE PRICE, PROVIDED THAT ANY UNUSED PORTION OF THE PRODUCT IS PROMPTLY RETURNED TO 
SELLER. UNDER NO CIRCUMSTANCES WILL SELLER BE LIABLE FOR ANY CONSEQUENTIAL OR OTHER DAMAGES. 

3. DISCLAIMER. Seller disclaims to tlie full extent pemiitted by law all wananties, expressed or implied, including any implied 
warranty of merchantability, fitness for any particulai' puipose or against infiingement, to any person otlier than buyer. Wliere warranties to a 
person other than buyer may not be disclaimed under law, seller extends to such a person tlie same warranty seller makes to buyer or lessee 
as set foitii herein, subject to all disclaimers, exclusions and limitations of warranties, all limitations of liability and all otlier provisions set 
fortli in the Terms and Conditions herein. Buyer agiees to transmit a copy of tlie Terms and Conditions set forth herein to any and all persons 
to whom buyer sells, or otheiwise fiirnishes the products and/or services provided buyer by seller and buyer agiees to indemnify seller for any 
liability, loss, costs and attorneys' fees which seller may incur by reason, in whole or in pait, of failure by buyer to transmit the Terms and 
Conditions as provided herein. 

4. LIMITATION OF SELLER'S LIABILITY AND LIMITATION OF BUYER'S REMEDY. Seller's liability on any claim 
of any kind, including negligence, for any loss or damage arising out of connected with, or resulting fi^oni tlie manufacture, sale, delivery, 
resale, repair or use of any goods or services covered by or furnished hereunder, shall in no case exceed tlie lesser of tlie cost of repairing or 
replacing goods failing to conform to the forgoing wananty or tlie price of the goods or services or part tliereof which gives rise to tlie claim. 
IN NO EVENT SHALL SELLER BE LIABLE FOR SPEQAL INaDENTAL OR CONSEQUENTIAL DAMAGES, OR FOR DAMAGES 
IN THE NATURE OF PENALTIES. 

5. INDEMNIFICATION. Buyer agrees to defend and indemnify seller of and from any and all claims or liabilities asserted against seller 
in connection witli the manufactuie, sale, deliveiy, resale or repair or use of any goods covered by or furnished hereunder arising in whole or 
in part out of or by reason of the failure of buyer, its agents, servants, employees or customers to follow institictions, warnings or 
recommendations furnished by seller in connection witli such goods, by reason of tlie failure of buyer, its agents, servants, employees or 
customers to comply with all federal, state and local laws applicable to such goods, or the use thereof, including the Occupational Safety and 
Healtli Act of 1970, or by reason of the negligence of buyer, its agents, seiTants, employees or customers. 

6. EXPENSES OF ENFORCEMENT. In the event Seller undertakes any action to collect amounts due from Buyer, or othei-wise 
enforce its rights hereunder. Buyer agrees to pay and reimburse Seller for all such expenses, including, without limitation, all attorneys and 
collection fees. 

7. TAXES. Liability for all taxes and import or export duties, imposed by any city, state, federal or otiiei' governmental autliority, shall be 
assumed and paid by buyer. Buyer fiiillier agrees to defend and indemnify seller against any and all liabilities for such taxes or duties and 
legal fees or costs incurred by seller in connection tlierewith. 

8. ASSISTANCE AND ADVICE. Upon request, seller in its discretion will flirnish as an accommodation to buyer such technical 
advice or assistance as is available in reference to tlie goods. Seller assumes no obligation or liability for tlie advice or assistance given or 
results obtained, all such advice or assistance being given and accepted at buyer's risk. 

9. ENTIRE AGREEMENT. Tliis agreement constitutes tlie entire contract between buyer and seller relating to the goods or services 
identified herein. No modifications hereof shall be binding upon tlie seller unless in writing and signed by seller's duly autliorized 
representative, and no modification sliall be effected by seller's acknowledgment or acceptance of buyer's purchase order foiins containing 
different provisions. Trade usage shall neither be applicable nor relevant to this agreement, nor be used in any manner' whatsoever to explain, 
qualify or supplement any of the provisions hereof. No waiver by eitlier party of default shall be deemed a waiver of any subsequent default. 

® 
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PRICE SHEET 

To Older call: 949-366-8000 ^ KJY^K^ KlT*iyjT i?WJM REGENESIS 

Fax: 949-366-8090 ^t riYVr".ChJ RPI tact ^ AdvancfdlechnologiMforGroundivatef Re!ojr«! 

Effective Date: August 15, 2006 

Oxygen Release Compound Advanced (ORC Advanced®) offers a low-cost, in situ approach to accelerating 
bioremediatioii at contaminated soil and groundwater sites. ORC Advanced is a unique calcium oxy hydroxide- 
based cheimcal formulation incoiporating patented Controlled Release Technology (CRT'^'^). When emplaced 
into the contaminated subsmface and hydrated, ORC Advanced releases 17% of its weight as oxygen at a 
controlled rate for periods of up to 12 montlis. This controlled release of oxygen cost-effectively stimulates 
naturally occunmg microbes which rapidly degrade a wide range of aerobically degradable contaimnants. 



ORC Advanced Powder (Bulk Pricing) 


Quantity (lbs.) 


Price/lb (US $) 


*50-999 


S8.95 


1000-2499 


S8.75 


2500-4999 


S8.50 


5000-9999 


S8.25 


> 10,000 


Contact Regenesis 


NOTE: Bulk ORC Advanced Powder is shipped in five gallon PVC buckets weighing approximately 25 
pounds each. Matenal Safety Data Sheet (MSDS) and Installation Instructions ai"e included with each 
slupinent. 



*Mininium Order: 50 lbs or $447 50 

Terms & Conditions : Otlier Terms & Conditions ai"e on reverse side. 

Freiglit - All freight is FOB Regenesis Warehouse. Shipping warehouse will be determined by inventory levels 
and proximity to destination. 

Payment Terms: Net 30 Days. Accomits outstanding after 30 days will be assessed 1.5% montlily interest. 
Accounts outstanding for purchase of ORC Advanced powder over 90 days will be re-invoiced at the 
undiscounted price of $8.95/lb. 

Return Policy: A 15% re-stocking fee will be charged for all returned goods. Return freight must be prepaid. 
All requests to return product must be pre-approved by Regenesis. Returned product must be in original 
condition and no product will be accepted for return after a period of 90 days fi'om time of dehveiy. 

Remittance Address: Depaitment 8873, Los Angeles, CA 90084-8873 
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REGENESIS 

1011 Calle Sombra • San Clemente, CA 92673-6244 
Tel: 949.366.8000 • Fax: 949.366.8090 • www.regenesis.com • info@regenesis.com 
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REGENESIS 

Oxygen Release Compound Advanced (ORC Advanced''''") 
TERMS AND CONDITIONS 

1. CASUALTY AND AVAILABILITY OF RAW MATERIALS. REGENESIS Bioremediation Products {"Seller") shall not 
be liable for delays in deliveiy or failure to manufacture or deliver due to causes beyond its reasonable control, including but not limited 
to acts of God, acts of buyer, acts of militaiy or civil autliorities, fires, strikes, flood, epidemic, war, riot, delays in ti^ansportation or cai' 
shortages, or inability to obtain necessary labor, materials, components or seraces tlirough seller's usual and regulai' sources at usual and 
regular piices. In any such event seller may, without notice to buyer, at any time and fiom time to time, postpone the delivery dates under 
this contract or make partial delivery or cancel all or any portion of tliis and any othei' contract with buyer without fiirtlier liability to 
buyer. Cancellation of any part of tliis order shall not affect seller's right to payment for any product delivered hereunder. 

2. LIMITED WARRANTY. Seller wairants that tlie product sold hereunder is made with ORC Advanced as specified on face of 
invoice. Seller makes no other waiTanty of any kind respectins tlie product, and expressly DISCLAIMS ALL OTHER WARRANTIES 
OF WHATEVER KIND RESPECHNG THE PRODUCT, INCLUDING ALL WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR PAR'HCULAR PURPOSE. BUYER'S SOLE REMEDY FOR BREACH OF THIS LIMITED WARRANTY SHALL BE 
REFUND OF THE PURCHASE PRICE, PROVIDED THAT ANY UNUSED PORTION OF THE PRODUCT IS PROMPTLY 
RE'TURNED TO SELLER. UNDER NO CIRCUMSTANCES WILL SELLER BE LIABLE FOR ANY CONSEQUENTIAL OR 
OTHER DAMAGES. 

3. DISCLAIMER. Seller disclaims to the full extent pennitted by law all wairanties, expressed or implied, including any implied 
wananty of merchantability, fitness for any particular purpose or against infi^ingement, to anypeison otlier than buyer. Wliere wananties 
to a person otlier than buyer may not be disclaimed under law, seller extends to such a peison the same wananty seller makes to buyer or 
lessee as set foitli herein, subject to all disclaimers, exclusions and limitations of warranties, all limitations of liability and all other 
provisions set forth in tlie Teniis and Conditions herein. Buyer agrees to transmit a copy of tlie Tenns and Conditions set forth herein to 
any and all persons to whom buyer sells, or otheiwise furnishes tlie products and/or services provided buyer by seller and buyer agrees to 
indemnify seller for any liability, loss, costs and attorneys' fees which seller may incur by reason, in whole or in pait, of failure by buyer 
to transmit the Tenns and Conditions as provided herein. 

4. LIMITATION OF SELLER'S LIABILITY AND LIMITATION OF BUYER'S REMEDY. Seller's liability on any 
claim of any kind, including negligence, for any loss or damage aiising out of, comiected witli, or resulting from the manufacture, sale, 
delivery, resale, repair' or use of any goods or services covered by or furnished hereunder, shall in no case exceed tlie lesser of tlie cost of 
repairina or replacing goods failing to conform to the forgoing wananty or tlie price of the goods or services or part thereof which gives 
rise to the claun. IN NO EVENT SHALL SELLER BE LIABLE FOR SPEOAL INaDENTAL OR CONSEQUENTIAL DAMAGES, 
OR FOR DAMAGES IN THE NATURE OF PENALTIES . 

5. INDEMNIFICATION. Buyer agrees to defend and indemnify seller of and fi^om any and all claims or liabilities asserted against 
seller in connection witli the manufacture, sale, deliveiy, resale or repair' or use of any goods covered by or furnished hereunder' arising in 
whole or in part out of or by reason of tlie failure of buyer, its agents, servants, employees or customers to follow instiuctions, warnings or 
recommendations furnished by seller in connection witli such goods, by reason of tlie failure of buyer, its agents, servants, employees or 
customers to comply with all federal, state and local laws applicable to such goods, or tlie use thereof including the Occupational Safety 
andHealtli Act of 1970, or by reason of the negligence of buyer, its agents, servants, employees or customers. 

6. EXPENSES OF ENFORCEMENT. In the event Seller undertakes any action to collect amounts due from Buyer, or otherwise 
enfoice its rights hereunder. Buyer agrees to pay and reimburse Seller for all such expenses, including, witliout limitation, all attorneys 
and collection fees. 

7. TAXES. Liability for all taxes and import or export duties, imposed by any city, state, federal or other governmental autliority, shall 
be assumed and paid by buyer. Buyer fuitlier agrees to defend and indemnify seller against any and all liabilities for such taxes or duties 
and legal fees or costs incurred by seller in connection therewith. 

8. ASSISTANCE AND ADVICE. Upon request, seller in its discretion will fiimish as an accommodation to buyer such technical 
advice or assistance as is available in reference to the goods. Seller assumes no obligation or liability for tlie advice or assistance given or 
results obtained, all such advice or assistance being given and accepted at buyer's risk. 

9. ENTIRE AGREEMENT. Tliis agreement constitutes the entire contract between buyer and seller relating to tlie goods or services 
identified herein. No modifications hereof shall be binding upon the seller unless in wiiting and signed by seller's duly autliorized 
representative, and no modification shall be effected by seller's acknowledgment or acceptance of buyer's purchase order forms containing 
different provisions. Tiade usage sliall neitlier be applicable nor relevant to tliis agreement, nor be used in any manner whatsoever to 
explain, qualify or supplement any of tlie provisions hereof No waiver by eilhei' party of default shall be deemed a waiver of any 
subsequent default. 
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ATTACHMENT E-3 

EXCERPTS FROM COMPLETION REPORT FOR THE BUILDING 637 AREA, 
PRESIDIO OF SAN FRANCISCO, CALIFORNIA (EKI, 2004) 
TABLE 4 - STATUS OF GROUNDWATER MONITORING 
FIGURE 2 - FINAL EXTENT OF EXCAVATIONS 
FIGURE 3 -ORC TREATMENT AREAS AND MONITORING WELL NETWORK 
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TABLE 4 
STATUS OF GROUNDWATER MONITORING - BUILDING 637 AREA 

Presidio of San Francisco, Califomia 



Well ID 


Wafer- 
Bearing 
Zone 


Objectives of 
Monitoring Well 


Aiialytes and 

Analyticnl 

Methods (a) 


Required Monitoring 

Frequency 

and Duration 


Groundwater MoniloriiiB Surra 


637-(nR 


A2 


Monitor groundwater flow 
direction in A2 Zone. 
McasuteTPH-g and 
BTEX- 


TPH-s(EPA801SM) 
BTEX (EPA 802 IE 
or 8260B) 


Quarterly for 1 year. 


Remedial activities were completed in ^ 
Presidio Trust collected groundwater sai 
well 8 lames from June 2000 to Deccmb 
maximum TPH-g and xylenes concentra 
gTOUndwater were 190 ug/1 and 0.9 ug/I, 
which are less than tlie applicable groun 
levels for TPH-g and xylen«E of 13,000 
Ug/!, respectively. BerlZene, toluene, an 
were not detected in groundwater samp! 


637-19 


A2 


Manitor gtaundwiitci How 
direcrion in A2 Zone. 
Measure TPH-g and 
BTEX. 


TPI-I-g(EPA3015M) 
BTEX (EPA S021B 
or8260B) 


Quarterly for 1 year. 


Remedial activities were completed iii ^ 
Presidio Trust collected groundwater sa. 
well 7 times from May 200 1 to Decerab 
maximum xylenes concentration detecte 
was 2,7 ug/l, which is less tliaji die appi 
groundwaier cleanup level for xylenes c 
TPH-g, benzene, toluene, and efhylben2 
delected in groundwater samples. 


637-26 


Al 


iMonitor groundwater flow 
direction in Al Zone, 
Measure TPH-g, BTEX, 
and DO dovvngtadient of 
ORG treatraeitt area. 


TPH-£ (EPA 8015M) 
BTEX {EPA 802 IB 
or S260E) 
DO (DO Field Probe) 


Quarterly for 2 years. 


Remedial activities were completed in ^ 
Presidio Trust collected groundwater sa 
well S times from Junt: 2000 to Decemb 
raayimimi TPH-g, etliylbenzene, and xy 
cancen nations detected in groundwater 
ug/1, and 4.9 un/1, respectively, which a. 
applicable groundwater cleanup levels : 
ethylbenzene, and syi-eiies of 13,000 ug 
232,000 ug/1, respectively. Benzene an 
deiecied in groundwater samples. 
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TABLE'! 

STATUS OF GEOUNDWAtER MONITORING - BUILDING 637 AliEA 

Presidio of San Francisco, California 



Well ID 


Water- 

Bearing 

Zone 


Objectives of 
Monitoring Well 


Analytes and 

Analytical ' 

Metliods (a) 


Required Monitoring 

Frequency 

and Duration 


Groundwater Moniturisg Sur 


637-27 


A] 


Moaitor groundwater flow 
direction in Al Zone. 
Measure TTH-g and 
BTEX. 


TPH-g (EPA S015M) 
BTEX {EPA 8021B 
or 82G0D) 


Quarterly for 1 year, 


Remedial activities were completed in 
Presidio Trust collected groundwater s 
well 7 times from May 2001 to Decern 
and BTEX were not detected in grouiK 


637-33 


A2 


Monitor groundwater flow 
direction in A2 Zone. 
Measure TPH-g and 
B'l'hX. 


TPH-g (EPA 8Q15M) 
BTEX (EPA 8021 B 
or S260B) 


Qiianerly for 1 year. 


Remedial activities weire cnmpJeted in 
Presidio Trust collected groundwater s 
well 7 times from May 200 1 to Decern 
and BTEX were rot detected in grounc 


637-34 


Al 


Monitor groundwater flow 
direction ill A 1 Zone. 
Weiliind early-detection 
well (west of senCry wells). 


TPH-g (EPA 8015M) 
BTEX (EPA S02 IB 
or S260B) 


Quarterly for 2 years, 
semi- a mm ally 
thereafter, (d) 


Remedial aclivilies were completed in 
Presidio Trust collected groundwater s 
well 10 times from June 20O0 to Augu 
and BTEX were not detected in groimc 


537-35 


Al 


Monitor groundwater flow 
direction in A 1 Zodt;. 
Wetland sentry well. 


TPH-g (EPA 8015M) 
BTEX (EPA S02IB 
or S260B) 


Quarterly for 2 years, 
semt-atinually 
thereafter, (d) 


Remedial activities were completed in 
Presidio Trust collected groundwater s 
well 10 times from June 2000 to Augit 
maximum xylenes concentration delec 
was 0.63 ug/1, which js less than the ap 
groundwater cJeariup level fot xylenes 
wetlands) of 130 ug/l. TPH-g, benzen 
ethylbenzene were not detected in groi 
TPH-g iind BTEX concentrations have 
for 5 consecutive manitoring events. 


flS7-36 


Al 


Monitor groandwater flow 
direction in Al Zone. 
Wetland senlry well. 


TPH-g (EPA S015M) 
Bl EX (EPA 802 IB 
or g260B) 


Quarterly for 2 years, 
semi-armually 
thereafter, (d) 


Remedial activities were completed in 
Presidio Trust collected groundwater s 
we!! 10 times from May 2001 to Augu 
and BTEX wete not detected in groim 



Zof:?: 



TABLE 4 

STATUS OF GROUNDWATER MONITORING - BUILTJING 037 AREA 
Presidio of San Francisco, California 



Well ID 


Water- 

Bcariag 

Zone 


Objectives of 
Monitorme Well 


Analytes and 
Analytical 
Mcthoiis (a) 


Requirad Monitoring 

Frequency 

and Duration 


Groundwater Monitoring Sun 


. fi37-37 


Al 


Monitor groundwater flow 
direction in Al Zone. 
Wetland sentr>' ■well. 


TPH-g (EPA S015M) 
BTEX (EPA S02 IB 
or 82t50B) 


Quarterly for 2 years, 
semi-annually 

thereafler. (d) 


Remedial activities were completed in 
Presidio Trust collected groundwater si 
well 10 times from June 2000 to Augu; 
and BTEX were not detected in gEOunc 
above laboratory reporting limits. 


637-3 S 


Al 


Monitor groundwater flow 
direction in Al Zone. 
Measure TPH-g, BT£X, 
and DO downgradicnt of 
ORC traatment area. 


TPH-g (EPA S015M) 
BTEX (EPA 802 IB 
or S2eOB) 
DO (DO Field Probe) 


Quarterly for 2 years. 


Remedial activities were completed in 
Presidio Trust collected groundwater s 
well 9 times from June 2000 to March 
maxiiniirn TPH-g, toluene, and xylene 
detected in groundwater were 320 ug/1 
iig/1, respectively, which are less tlian i 
groundwater cleanup levels for TPH-g 
x.ylenes of 13,000 \igJ\, 2,100 ug/i, and 
respectively. Benzene and ethylbenze 
detected in groundwater samples. 


637-39R 


Al 


Monitor groundwater flow 
direction in Al Zone. 
Measure TPH-o, BTEX, 
and DO downgradieot of 
ORC treatment area. 


TPI-I-g(EPAS015M) 
BTEX (EPA S02 IB 
or B260B) 
DO (DO Field Probe) 


Quanerly for 2 years. 


Remedial activities were completed in 
Presidio Tnist collected groundwater s 
well 7 limes from August 2001 to Mar 
and BTEX were not detected in gioun 



3 of 5 



TABLE 4 

STATUS OF GROUNDWATER MONITORING - BUILDING 637 AEEA 

Presidio of San Francisco, California 





Watei- 




AnalyteS and 


Rcqaircd MonitoTing 






Bcaring 


Objectives of 


Aaalytical 


Frequency 




Well ID 


Zone 


Moniioring Well 


Methods (a) 


and Duration 


Groimdwaler Monitoriiis Sui 


637-40 


A2 


Monitot groundwater flow 


liVOCs (EPA S260) 


Annually until MCLs 


Remedial activities were complclcd in 






direction in A2 Zone. 




achieved for 2 


Presidio Tnist collected groundwater e 






Measure HVOC 




consecutive 


well 3 times from May 2001 to Marcli 






conceiitrations until MCL& 




monitorag events. 


maximum TPH'g, benzene, toluene, et 






are achieved. 






xylenes concentrations detected in gro 












ug/1, 0,SS vsiX 0.97 Hg/1, 1.2 ug/l, and 
respectively. These concentrations are 
applicable groundwater cleanup levels 
benzene, tolueae, ethylbenzsne, and x 
usH 650 u£/£, 2,100 ug/1, 1,000 ug/1, a 
respectively. Hie maxinium acetone, 
and vinyl cliloride concentrations dete 






■ 






were 20 ug/l, 0.9 ug/l, 1.7 ug/1, and LI 
An MCL for acetone docs not exist. T 
PCE concentrations arc less than their 












and 5 ug/l, respectively, Tlie maximu 
concentration is greater than its MCL 
other VOCshsve been detected. All! 
concenliations have been beiow their 
most recent consecutive monitoring e\ 
HVOC cleanup level has been met. 
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TABLE 4 
STATUS OF GROUNDWATER MONITORING - BUILDING 637 AREA 

Presidio ofSaQFrancisco.CQlifomia 



Well ID 


Waier- 

BeariHg 

Zone 


Objectives of 
Monitoring Well 


Analytes and 

Analytical 

Methods fa) 


Required Monitoring 

Frequency 

and Duration 


Groundwater M-oniforino Suit 


LF07GW11 


Al 


Momtor groimdwatEr flow 
diractionia Al Zone. 
Measure TPH-g, BTEX, 
and DO downgradiem of 
ORG treatment area. 


TPH-g (EPA8015M) 
BTEX (EPA 802m 
or 8260B) 
DO (DO Field Ptobe) 


Quarterly for 2 years. 


Remedial activities were completed in '. 
Pres-idio Trust collected groimdwaler se 
well 9 times from July 2000 lo Decemfc 
maxiniLim TPH-£, benzene, toluene, aa 
concentrations detected in groundwater 
ug/1, 0.7 Mgli, and 0.73 ug/l, respective 
cone enti'a lions are less than the applies 
cleanup levels forTPH-g, benzere, toll 
of 13,000 ug/1, 650 ug/1. 2,100 ug/I, an 
respectively. Ethylbenzene iias notbef 
groundwater samples. 



Notes: 

(a) Analytical methods ate U.S. Environmental Protection Agency Tneihods (S W-846, Update III), unless otherwise indicated, 

(b) Groundwater monitoring data are tabulated in Appendix B of this document. 

(c) The results of groundwater monjtoring indicated tlie requirements of tlie CAP liave been met and no further action ("NFA") is necesEr 
for tlie proper decommissioning of the existing monitoring wells. 

(d) In accordancewilhllieCAP, the Tmst may request to terminale groundwater moiihoring after 3 years if at least one of the following' 
groundwater flow direction in the Building 637 Area is consistently to the north or noTthwesI (i.e., not toward the wetlands); (2) TPH' 
the wells for the last four consecutive rounds of monitoring; or (3) the trend of TPH-g concentrations is shown to be stable or decrcas 
evaluation, 



Abbreviations: 

BTEX benzene, toluene, ethylbenzene, and xylenes 

c-l,2-DCE cis-l,2-dicMoroethene 

CAP Fma] Corrective Action Plan, Building 637 Area 

D© dissolved oxygen 

KVOCs halogenated volatile organic chenricais 

MCLs Maximum Contaminsnl Levels 



MIA no turther action 

ORG Oxygen Release Compound, provided 

PCE teti-achloroetlieiie 

TPH-g total peiToIeum hydrocisrbons quaotifit 

VOCs volatile organic cBrnpounds 
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N 



eo 



120 



(Approximate Scale in Feet) 
LEGEND 

^^—^^ Building 637 Area Boundary 

— X — Fence 

Former Building or Structure Location 

Mason Street Realignmenl 



© 



Fornne'' Aboveground Storage Tank 
(AST) Location 

former Underground Storage Tanli (UST) 
Locotior 

Stiallow Soil Sompliriq l,ocallon 

Trust Confirmation Soil Sampling Location 





Army Encavation Area 






Trust Excavation Areo 




^ ^ 


Former Fuel Distribution System 
TdS Line Abandoned In Place 


(FDS) Line 


les-H 


Building ond Number 




(A) 


Trust ExcovQtion Area ID 




CF-2 


FDS Section ID 




NDt»s: 







1. All locations ore approxirnote. 

2. Base map was provided by Department of the Interior, 
Notiomol Pork Service, 

3. The size and orientation of tlie USTs and ASTs ore 
schemolic (e.g., not represenlatiye of actual sizes). 

4. Shallow soil indicates soil samples collected from depths 
less ttian 4 feel b-elow ground surface ("bgs"), 

5. The norttiern portion of Area C was excavated to Hxed 
dimensions; confirmation sompiing was not conducted. 



Erier & 
Kalinowski, Inc. 

Final Extent of Excavations 
Building 637 Area 



Presidio Trust 
San Francisco, CA 

March 2004 
EKI A000003,10 

Figure 2 
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120 



240 



(Approximate Scale in Feet) 



Fence 

Former Building or Structure Location 

Meson Street Realignment 
A1 Zone Monitoring Well 

A2 Zone Monitoring Well 

Saltwater Ecological Protection Zone 

Former Aboveground Storage Tank 
Cast) Location 

Former Underground Storage Tank 
(UST) Location 

Former Excavation Area 

Former Fuel Distribution System (FDS) 
Lire 

FDS Line Abandoned in Place 

Building ond Njmber 

Location Where ORC was Placed 
Excavolion Bqckfill (4 to 6 feet bgs] 

Approxinnote ORC Injectian Area 
(""." Represents Approximate ORC 
Injection Point) 



1. All locations are approximate. 

2. Base map wos provided by Department of 
the Interior, Notional Park Service. 

Z. The size and orientation of the USTs ond 
ASTs ore schematic (e.g., not representative 
of actual! sizes). 

Erier & 
Kalinowski, Inc. 
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1.0 BACKGROUND 

Soil sampling is conducted for three main reasons. First, samples can be obtained for laboratory chemical 
analysis. Second, samples can be obtained for laboratory physical analysis. Third, samples can be 
obtained for visual classification and field screening. These three sampling objectives can be achieved 
separately or in combination with each other. Sampling locations are typically chosen to provide 
chemical, physical, or visual information in both the horizontal and vertical directions. A sampling and 
analysis plan is used to outhne sampling methods and provide preliminary rationale for sampling 
locations. Sampling locations may be adjusted in the field based on the screening methods being used 
and the physical featm-es of the area. 

1.1 PURPOSE 

Soil sampling is conducted to determine the chemical, physical, and visual characteristics of surface and 
subsurface soils. — — 

1.2 SCOPE 

This standard operating procedure (SOP) describes procedures for soil sampling in different areas using 
various implements. It includes procedures for test pit, surface soil, and subsurface soil sampling, and 
describes eight devices. It also discusses procedures for collecting soil samples for volatile organic 
compound (VOC) analysis using the EnCore soil sampler system. 

1.3 DEFimTiONS 

Hand Auger: Instrument attached to the bottom of a length of pipe that has a crossarm or "T"-handle at 
the top. The auger can be closed-spiral or open-spiral. 

Bucket Auger: A type of auger that consists of a cylindrical bucket 10 to 72 inches in diameter with 
teeth arranged at the bottom. 

Core Sampler: Thin-wall cylindrical metal tube with diameter of 0.5 to 3 inches, a tapered nosepiece, a 
T-handle to facilitate sampler deployment and retrieval, and a check valve (flutter valve) in the headpiece. 

Spatulas or Spoons: Stainless steel instruments for collecting loose unconsolidated material. 
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Trier: Tube cut in half lengthwise with a sharpened tip that allows for collection of sticky solids or 
loosening of cohesive soils. 

Trowel: Tool with a scooped blade 4 to 8 inches long and 2 to 3 inches wide and has a handle. 

Split-Spoon (or Split-Barrel) Sampler: Thick-walled steel tube that is split lengthwise. A cutting shoe 
is attached to the lower end; the upper end contains a check valve and is connected to drill rods. 

Thin-Wall Tube Sampler: Steel tube (1 to 3 millimeteTS thick) with tapered bottom edge for cutting. 
The upper end is fastened to a check valve that is attached to drill rods. 

1.4 REFE31EIVCES 

Earth, D.S., and B.J. Mason. 1984. "Soil SamplingQuality Assurance Users Guide." 
EPA 600/4-84-043. 

DeVara, E.R., B.P. Simmons, R.D. Stephens, and D.L. Storm, 1980. "Samplers and Sampling 

Procedures for Hazardous Waste Streams." EPA 600/2-80-018. January. 

MasoTi,B.J. 1983. "Preparation of Soil Sampling Protocol: Techniques and Strategies." 
EPA600/4-S3-020. 

U.S. Environinemal Protection Agency (EPA). 1987. "A Compendium of Superfund Field 

Operations Methods," Office of Solid Waste and Emergency Response Directive 9355 .0-1 4 
(EPA/540/P-87/001). 

EPA. 1 991 . "Handbook of Suggested Practices for the Design and Installation of Groundwater 
Monitoring Wells." EPA/600/4 -89/034. March. 

EPA. 1994, "Soil Sampling," Environmental Response Team SOP No. 2012. Rei'i.^ion TJo. 0.0. 
November 16. (On-Line Address: http://www.ert.org/media_resrcs/media_resTcs.asp.) 

1.5 REQUIREMENTS AND RESOURCES 

Soil sampling requires that one or more of the following types of equipment be used: 

Sampling Equipment Other Required Equipment 

Spoons and spatulas Sample containers, labels, and chain -of- custody forms 

Trowel Logbook 

Shovel or spade Measuring tape 

Trier Soil classification guidelines 

Core sampler Wax for sealing ends of thin-wall tube 
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Hand auger Plastic slieeting 

Bucket auger Decontamination equipment 

Split-spoon Drilling equipment 

Thin-wall tube Backhoe 

Health and safety equipment 

2.0 PROCEDURES 

This SOP presents procedures for conducting test pit, surface soil, and subsurface soil sampling. The 
project-specific field sampling plan will specify which of the following procedures will he used. 

Soil samples for chemical analysis should be collected in the following order: (1) VOCs, (2) semivolatile 
organic compounds, and (3) metals. Once the chemical samples have been containerized, samples for 
physical analyses can be containerized. Typical physical analyses conducted include (1) grain size 
distribution, (2) moisture content, (3) saturated permeability, (4) unsaturated permeability, and 
(5) Atterberg limits. Additionally, visual descriptions of samples, using the Unified Soil Classification 
System (USCS), should be recorded. Soil samples for chemical analyses can be collected either as grab 
samples or composite samples. A grab sample is collected from a discrete location or depth. A 
composite sample consists of soil combined from more than one discrete location. Typically, composite 
samples consist of soil obtained from several locations and homogenized in a stainless steel or Teflon 
pan or tray. Samples for VOC analysis should not be composited. 

2.1 TEST PIT SOIL SAMPLING 

Test pit soil sampling is conducted when a complete soi! profile i-j 'cquired or as a mear.2 oriocating 
visually detectable contamination or sources, such as debris and underground storage tanks. This type of 
sampling provides a detailed description of the soil profile and allows for multiple samples to be collected 
from specific soil horizons. Before conducting any test pit or trench excavation with a backhoe, the 
sampling team should ensure that the sampling area is clear of utility lines, subsurface pipes, and poles. 
Any intrusive activities require Trust project review and permit issuance. 

A test pit or trench is excavated by incrementally removing soil material with a backboe bucket. The 
excavated soil may be placed on plastic sheeting (or other means of segregation), well away from the 
edge of the test pit. A test pit with depths greater than 4 feet must have its walls properly stabilized 
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according to Occupational Safety and Health Administration standards if personnel access to the pit is 
retjuired. In many applications, sampling from the backhoe bucket will be preferred. 

Personnel entering the test pit may be exposed to toxic or explosive gases and oxygen deficient 
environments. Air monitoring is required before entering the test pit and the use of appropriate 
respiratory gear and protective clothing is mandatory. At least two persons must be present at the test pit 
before sampling personnel enter the excavation and begin soil sampling. 

Test pits are not practical for depths greater than 15 feet. If soil samples are required from depths greater 
than 15 feet, samples should be obtained using test borings instead of test pits. Test pits are also usually 
limited to a few feet below the water table. In some cases, a pumping system may be required to control 
the water level within the pits. 

Access to open test pits should be restricted by use of flagging, tape, or fencing. If a fence is used, it 
should be erected at least 6 feet from the perimeter of the test pit. The lest pit should be backfilled as 
soon as possible after sampling is completed. 

Soil samples can be collected from the walls or bottom of a (est pit using various equipment. A hand 
auger, bucket auger, or core sampler can be used to obtain samples from various depths. A trier, trowel, 
or spoons can be used to obtain samples from the walls or pit bottom surface. 



2.2 



SURFACE SOIL SAMPLING 



o 



The surface (and near surface) soil .sampling equipment presented iri this SOP is best suited for sampling 
to depths of to 6 feet below ground surface (bgs). TTie sample depths sample analyses, soil type, and 
soil moisture will also dictate the best-suited sampling equipment. Before sample collection, die 
sampling locations should be cleared of any surface debris such as twigs, rocks, and litter. TTie following 
table presents various surface soil sampling equipment and their effective depth ranges, operating means 
(manual or power), and sample types collected (dismrbed or undisturbed). 



Sampling 
Equipmeat 


Effective Depth Range 
(feet bgs) 


Operating 
Means 


Sample 
Type 


Hand Auger 


0to6 


Manual 


Disturbed 


Bucket Auger 


0to4 


Power 


Disturbed 


Core Sampler 


0to4 


Manual or Power 


Undismrbed 
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Shovel 


Oto6 


Manual 


Disturbed 


Trier 


Otol 


Manual 


Disturbed 


Trowel 


Oto 1 


Manual 


Disturbed 


Spoon/Spatula 


to 0.5 


Manual 


Disturbed 



The procedures for using these various types of sampling equipment are discussed below. 
2.2.1 Hand Auger 



o 
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A hand auger equipped with extensions and a T-handle is used to obtain samples from a depth of up to 6 
feet below ground surface. If necessary, a shovel may be used to excavate the topsoil to reach the desired 
subsoil level. If topsoil is removed, its thickness should be recorded. Samples obtained using a hand 
auger are disturbed in their collection; determining the exact depth at which samples are obtained is 
difficult. 



The hand auger is screwed into the soil at an angle of 45 to 90 degrees from horiz.ontal. When the entire 
auger blade has penetrated soil, the auger is removed from the soil by lifting it sfraight up without turning 
it, if possible. If the desired sampling depth has not been reached, the soil is removed from the auger and 
deposited onto plastic sheeting. This procedure is repeated until the desired depth is reached and the soil 
sample is obtained. The auger is then removed from the boring and the soil sample is collected directly 
from the auger into an appropriate sample container. 



2.2.2 



Bucket Auger 



A bucket auger, equipped similarly as the hand auger, is used to obtain disturbed samples from a depth of 
up to 4 feet. A bucket auger should be used when sampling stony or dense soil that prohibits the use of a 
hand-operated core or screw auger. A bucket auger with closed blades is used in soil that cannot 
generally be penetrated or retrieved by a core sampler. 

The bucket auger is rotated whiJe downward pressure is exerted until the bucket is fiill. Tbe bucket is 
then removed from the boring, the collected soil is placed on plastic sheeting, and this procedure is 
repealed until the appropriate depth is reached and a sample is obtained. Tlie bucket is then removed 
from the boring and the soil sample is transferred from the bucket to an appropriate sample container. 
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2.2.3 



Core Sampler 



A hand-operated core sampler (Figure 1), similarly equipped as the hand auger, is used to obtain samples 
from a depth of up to 4 feet in uncompacted soil. The core sampler is capable of retrieving undisturbed 
soil samples and is appropriate when low concentrations of metals or organics are of concern. The core 
sampler should be constructed of stainless steel. A polypropylene core sampler is generally not suitable 
for sampling dense soils or sampling at an appreciable depth. 

The core sampler is pressed into the soil at an angle of 45 to 90 degrees from horizontal and is rotated 
when the desired depth is reached. The core is then removed, and the sample is placed into an appropriate 
sample container. 



2.2.4 



Shovel 



A shovel may be used to obtain large quantities of soil that are not readily obtained with a trowel but is 
not recommended. A shovel is used when soil samples from a depth of up to 6 feet are to be collected by 
hand excavation; a tiling spade (sharpshooter) is recommended for excavation and sampling. A standard 
steel shovel may be used for excavation; either a stainless steel or polypropylene shovel may be used for 
sampling. Soil excavated from above the desired sampling depth should be stockpiled on plastic sheeting. 
Soil samples should be collected from the shovel and placed into the sample container using a stainless- 
steel scoop, plastic spoon, or other appropriate tool. 



2.2.5 



Trier 



A trier (Figure 2) is used to sample soil from a depth of up to 1 foot. A trier should be made of stainless 
steel or polypropylene. A chrome-plated steel trier may he suitable when samples are to be analyzed for 
organics and heavy metal content is not a concern. 

Samples are obtained by inserting the trier into soil at an angle of up to 45 degrees from horizontal. The 
trier is rotated to cut a core and is then pulled from the soil being sampled. The sample is then transferred 
to an appropriate sample container. 
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2.2.6 Trowel 

A trowel is used to obtain surface soil samples that do not require excavation beyond a depth of ! foot. A 
liowel may also be used to collect soil subsamples irom profiles exposed in test pits. Use of a trowel is 
practical when sample volumes of approximately 1 pint (0.5 liter) or less are to be obtained. Excess soil 
should be placed on plastic sheeting until sampling is completed. A trowel should be made of stainless 
steel (or galvanized steel for samples that are analyzed for metals). It can be purchased from a hardware 
or garden store. Soil samples to be analyzed for organics should be collected using a stainless steel 
trowel. Samples may be placed directly from the trowel into sample containers. 

23 SUBSURFACE SOIL SAMPLING 

Subsurface soil sampling, in conjunction with borehole drilling, is required for soil sampling from depths 
greater than approximately 6 feet. Subsurface soil sampling is frequently coupled with exploratory 
boreholes or monitoring well installation. Refer to SOP No. 004 for monitoring well installation and 
borehole drilling procedures. Prior to intrusive soil sampling activities, site utilities may be required to be 
cleared by a qualified utility locator. As noted previously, intrusive soil activities also require Trust 
project review and permit issuance. 

Subsurface soil sampling maybe conducted using a drilling rig or power auger. Selection of sampling 
equipment depends upon geologic conditions and the scope of the sampling program. Two types of 
samplers used with machine-driven augers— the spiit-spoon sampler and the thin-wail tube sampler — are 
discussed below. All sampling tools should be cleaned before and after each ust in ^cordance with 
SOP No. 014 (General Equipment Decontamination). Both the split-spoon sumpler and the thin-wall tube 
sampler can be used to collect undisturbed samples from unconsolidated soils. Direct-push methods are 
commonly used to drive tube samplers equipped with acetate or brass sleeves. Acetate sleeves permit the 
recovery of a continuous core (typically 4-foot lengths) that can be divided for chemical or other analyses. 
The procedures for using the split-spoon and thin-wall tube samplers are presented below. 

2J.1 Spiit-Spoon Sampler 

Split-spoon samplers are available in a variety of types and sizes. Site conditions and project needs (such 
as large sample volume for multiple analyses) determine the specific type of split-spoon sampler to be 
used. Figure 3 shows a generic split-spoon sampler. 
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The split-spoon sampler is advanced into the undisturbed soil beneath the bottom of the casing or 
borehole using a weighted hammer and a dril! rod. The relationship between hammer weight, hammer 
drop, and number of blows required to advance the split-spoon sampler in 6-inch increments indicates the 
density or consistency of the subsurface soil. After the split-spoon sampler has been driven to its 
intended depth, it should be removed carefully to avoid loss of sample material. In noncohesive or 
saturated soil, a catcher or basket should be used to help retain the sample. 

After the split-spoon sampler is removed from the casing, it is detached from the drill rod and opened. If 
VOC samples are to be collected, EnCore™ samplers should be filled with soil taken directly from the 
split-spoon sampler (see Section 2,4). Samples for other specific chemical analyses should be taken as 
soon as the VOC sample has been collected. The remainder of the recovered soil can then be used for 
visual classification of the sample and containerized for physical analysis. The entire sample (except for 
the top several inches of possibly disturbed material) is retained for analysis or disposal. 

2.3.2 Thin-Wall Tube Sampler 

A thin-wall tube sampler, sometimes called the Shelby tube [Figure 4), may be pressed or driven into soil 
inside a hollow-stem auger flight, wash bore casing, or uncased borehole. The tube sampler is pressed 
into the soil without rotation to the desired depth or until refusal, If the tube cannot be advanced by 
pushing, it may be necessary to drive it into the soil without rotation using a hammer and drill rod. The. 
tube sampler is then rotated to collect the sample from the soil and removed from the borehole. 

After removal of the tube sampler from the drilling equipment, the tube sampler should be inspected for 
adequate sample recovery. The sampling procedure should be repealed until an adequate soil core is 
obtained (if sample material can be retained by the tube sampler). The soil core obtained should be 
documented in the logbook. Any disturbed soil is removed from each end of the tube sampler. If 
chemical analysis is required, VOC samples must be collected immediately after the tube sampler is 
withdrawn (see Section 2.4). Before use, and during storage and transport, the tube sampler should be 
capped with a nonreactive material. For physical sampling parameters, the tube sampler should be sealed 
by pouring three 0.25-inch layers of sealing liquid (such as wax) in each end, allowing each layer to 
solidify before applying the next. The remaining space al each end of the tube is filled with Ottawa sand 
or other, similar sand, which is allowed to settle and compact. Plastic caps are then taped over the ends of 
the tube. The top and bottom of the tube sampler should be labeled and the tube sampler should be stored 
( ) accordingly. 
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i;4 ENCORE™ SOIL SAMPLER SYSTEM EOR VOC ANALYSES 

The EnCore™ soil sampler system is a dedicated system designed to collect, store, and deliver an 
approximately 5- or 25-gram soil sample in a zero-headspace container. The samplers are applicable to 
the collection of samples for VOC analyses (including chlorinated and aromatic VOCs and purgeable 
total petroleum hydrocarbons). No preservation chemicals are needed in the field. Extrusion and 
extraction of the whole sample in the sampler is done in the laboratory. No subsampling of the individual 
container is necessary. The EnCore™ sampler is a single use device and cannot be cleaned or reused. The 
EnCore™ system consists of the following four components: 

• A cartridge with moveable plunger 

• A cap with two locking arms 

• A T-handle to aid in sampling 

• An extrusion handle used in the laboratory 

The soil collected in the EnCore^" sampler is stored in a sealed, headspace-free state. Three Viton 
"0"-rings achieve the seals (two located on the plunger and one on the cap of the sampler). For correct 
sealing, these O-rings must not be removed or disturbed. 

The following procedures should be followed to collect a soil sample with the EnCore sampler: 

• Before collecting the sample, hold the coring body and push the plunger rod down until smalJ 
rod rests against t'nc tabs (to ensure ihac ihc plunger moves freely). Then, depress locking 
lever on T-handle and place the coring body, plunger end first, into the open end of the 
T-handle, aligning the two slots on the coring body with the two locking pins in the T-handle. 
Twist the coring body clockwise to lock the pins in the slot. Check to ensure sampler is 
locked in place. 

• Turn the T-handle such that the "T" is up and the coring body is down. This position leaves 
the plunger body flush with the bottom of the coring body. Holding the T-handle, push and 
twist the sampler into the soil until the coring body is completely full. When the sampler is 
full, the small 0-ring on the plunger rod will be centered in the T-handle viewing hole (the 
upper hole for the 25-gram sampler and the lower hole for the 5-gram sampler). Remove the 
sampler from the soil. 
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• Before capping the sampler, wipe excess soil from the coring body exterior, ridge area, and 
any soil that may protrude beyond the opening end of the coring body to ensure proper 
sealing. Cap the coring body while it is still on the T-handle. Continue as above until three 
samples have been collected from the location . If only VOCs are to be analyzed for a given 
location, a small jar (minimum 2 ounce) of sample must be collected to allow for moisture 
content analysis. 

When sampling surface soils, apply the EnCore'" sampler to a freshly exposed soil surface, following the 
procedures described above. When sampling subsurface soils, EnCore™ samples should be collected 
from one of the open ends of a sleeve core immediately upon retrieval. 

The EnCore™ sampling system cannot be reliably used as slated above to sample sand, loose soil, or 
sediment since a cohesive plug will not be formed with these materials. When working with these soils, 
pull the plunger all the way back and lock it. Turn the sampler upside down and scoop the material into 
the coring body and cap it. Make a note of this method deviation in the field notebook. 

Place the three collocated samples for each VOC analysis into one zipper bag. Seal the bag, place it into a 
prechilled cooler maintained at 4'^C, and ship the samples to the laboratory for preservation and analysis. 
The recommended holding time between sampling and preservation by the laboratory is 48 hours. The 
recommended holding lime between preservation and analysis is 14 days. The laboratory will preserve 
two EnCore " containers using sodium bisulfate and one container using methanol. This allows for both 
low-level and high-level analysis of the sample. 
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FIGURE 1 
HAND-OFERATED CORE SAMPLER 
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FIGURE 2 
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FIGURES 
GENERIC SPLIT-SPOON SAMPLER 
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FIGURE 4 
THIN- WALL TUBE SAMPLER 
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1.0 BACKGROUND 

Groundwater sampling is conducted where there is a need to examine the chemical composition of 
groundwater contaminants, Groundwater can be sampled from an exploratory boring, pit or trench but 
the most reliable chemical data requires sampling from a properly constructed monitoring well. 
Groundwater sample collection procedures, when using low flow technology, are discussed in standard 
operating procedure (SOP) No. 003- 

1.1 PURPOSE 

This SOP establishes the requirements and procedures for sampling of groundwater from a properly 
constructed monitoring well (refer to SOP No. 004 for well installation procedures). 

1.2 SCOPE 

This SOP applies to groundwater sampling activities conducted in the field, 

1.3 DEFINITIONS 

Bailer: A cylindrical sampling device with valves on either end used to extract water from a well. 
Bailers are usually constructed of an inert material Such as stainless steel or polytetrafluoroethylene 
(Teflon®). The bailer is lowered and raised by means of a disposable rope or a cable that may be cleaned 
and reused. 

Electrical Water Level Indicator: An electrical device that has a light or sound alarm connected to an 
open circuit used to determine the depth to fluid. The circuit is closed when the probe intersects a 
conducting fluid. The wire used to raise and lower the probe is usually graduated in feet and inches. 

Immiscible Phase: Liquid phases (such as oils) that cannot be uniformly mixed or blended with water. 
Heavy immiscible phases sink, and hght immiscible phases float on water. 

Interface Probe: An electrical probe that determines the distance from the surface to air/water, 
air/immiscible liquid, or immiscible liquid/water interfaces. 

Purge Volume: The volume of water (hat needs to be removed from the well to ensure that a sample 
\ / representative of groundwater is taken. 
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Riser Pipe: The length of well casing above the ground surface. 

Total Well Depth: The disUnce from the ground surface lo the bottom of the well 

Water Level: The level of water in a well. Measured as depth to water or as elevation of water, relative 
to a reference mark or datum (typically a permanent mark etched on the top of the inner casing. 

1;^ REFERENCES 

U.S. Department of Energy. 1985. Procedures for the Colleclion and Preservation of Groundwater and 
Surface Water Samples and for the Installation of Monitoring Weils: Second Edition. N. Korte 
and P. Kearl (Editors). Technical Measurements Center, Grand Junction Projects Office. 
GJA-MC-OS. 

U.S. Environmental Protection Agency (EPA). 1982. Procedures Manual for Groundwater Monitoring 
at Solid Waste Disposal Facilities. EPA-530/SW-611. August, 

EPA. 1984. "Sampling at Hazardous Materials Incidents." EPA Hazardous Response Support Division, 
Cincinnati. 1984. 

U.S. Geological Survey. 1984. National Handbook of Recommended Methods for Water-Data 
Acquisition. Reston, ViTginia, 

1.S REQUIREMENTS AJVD RESOURCES 

There are various options available to obtain groundwater samples. The procedures are outlined in the 
following section. The equipment needed lo accomplish these procedures includes the following: 

- Organic vapor detec'or with a flame ioniziiiion detector (FID) or a photo ionization deiectof 
(PID) 

• Pipe wrench 

■ Electrical water level indicator or interface probe 

• Steei tape with heavy weight 

• Purging device (type needed depends on well depth, casing diameter, type of sample desired - 
see sampling devices below) 

• Sampling device (type needed depends upon depth to water and type of sample desired) 

- Bailer 
( ) - Bladder pump 
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- Submersible (non-oil-bearing) pump 

- Existing dedicated equipment 
^ Peristaltic pump 

- Tubing 

• Sample containers 

• Wastewater containers 

• Field logbook 

• Stopwatch 

Additional equipment is required to complete measurement of field parameters (for example, pR, specific 
conductance, and temperature) of the groundwater at the well 

2.0 PROCEDURES 

Prior to sampling, a project-specific field sampling plan should be developed. The plan should take into 
consideration the site characteristics and should include: 

• The specific repcatable water level measurement techniques and reference points for 
detennining the depth to water and the depth to the bottom of the well 

• The specific method of purging and selection of purging equipment 

: The specific analytic method for measurements of field parameters and the selecdon of field 
analytical equipment 

• The specific method of sample collection and selection of sampling equipment 

• The order of sample bottle filling 

• The sample chemical analytical parameters 

The following sections discuss procedures for approaching the well, establishing a sample preparation 
area, preliminary well measurements, purging the well, and sample collection. 
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APPROACHING THE WELL 



In general, all wells should be assumed to pose a health and safety risk until field measurements indicate 
otherwise. Approach wells from the upwind side. Record well appearance and general condition of the 
protective casing, surface seal, and surrounding area in the logbook. 

Once at the well, the lead person should systematically use the organic vapor detector to survey the 
immediate area around the well (from the breathing zone to the top of the casing to the ground). If 
elevated FED and PID meter readings are encountered, retreat to a safe area and instruct the sampling 
team to put on the appropriate level of personal protective equipment (PPE), 

Upon opening the well casing, the lead person should systematicatly survey inside the well casing, above 
the well casing in the breathing zone and the immediate area around the well. If elevated FID or PID 
meter readings in the breathing zone are encountered (see health and safety plan for action levels), retreat 
and put on appropriate PPE. It is important to remember that action levels are based on readings in the 
breathing zone, not within the well casing. Representative organic vapor detector readings will be 
recorded in the logbook. 



M 



ESTABLISHING A SAMPLE PREPARATION AREA 



The sample preparation area is generally located upwind or to either side of the well. If elevated readings 
are encountered using an organic vapor detector, this area should be taped off and the sample preparation 
area should be located upwind, where ambient readings are found. 



i# 
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PRELIMINARy WELL MEASUREMENTS 



Several preliminary well measurements should be made prior to initiating sampling of the well. These 
include determining water level and total well depth measurements, determining the presence of 
immiscible phases, and calculating purge volumes. All preliminary measurements will be recorded in the 
logbook, as they are determined. 



2.3.1 



Water Level and Total Well Depth Measurements 



Water level measurements are to be made using an electric water-level indicator. This device sounds an 
alarm or illuminates a light when the measuring probe touchesthewater surface, thus closing anelectrical 
circuit. The electric cable supporting the probe is usually graduated in decimal feet and can be read at the 
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well site directiy. Waterlevels should be readto aprecision of 0.01 foot. Thedistancebetween the static 
water level and the marked or notched location at the top of the riser pipe is measured. The height of the 
riser pipe above ground surface, as obtained from well location survey data, is then subtracted from the 
total reading to give the depth to Static water. To improve the accuracy of the readings, each 
measurement should be for a series of three readings, and the values averaged. This helps to ehmiuate 
any gross measurement errors or errors due to kinks or bends in the wires, which may change the length 
when the device is raised and lowered. 

The total well depth can be measured by using a steel tape with a heavy weight attached to the end. The 
tape is lowered into the well until resistance is met, indicating that the weight has reached the bottom of the 
well. The total well depth is then read directly from the steel tape to the 0.01-foot fraction. The distance 
between the bottom of the well and the marked or notched location on the riser pipe is measured. The 
height of the riser pipe above the groimd surface, as obtained from well survey data, is then subtracted from 
the total reading to give the depth to the bottom of the well. To improve the accuracy of the readings, the 
weighted steel tape should be used to make a series of three readings, and the readings averaged. 

2,3.2 Determining if Immiscible Phases are Present 

If immiscible phase liquids are observed during the measurement of water level depth and well depth, 
additional measurements shall be taken to determine the product thickness. Organic liquids are measured 
by lowering an interface probe slowly lo the surface of the liquid in the well. When the audible alarm 
sounds, record the depth- If the alarm is continuous, a floating immiscible layer has been detected. To 
determine the thickness of this layer, ::cn!inue lowering the proue i;niil the alarm changes to an oscillating 
signal. The oscillating signal indicates that the probe has detected an aqueous layer. Record this depth as 
the depth to water and determine the thickness and the volume of the immiscible layer. 

Continue lowering the probe into the well to determine if irmniscible dense phases (sinkers) are present. 
If the alarm signal changes from oscillating to a continuous sound, a heavier immiscible layer has been 
delected; record this depth. 

Continue lowering the probe to the bottom of the well and record the total depth. Separate total depth 
measurements with a steel tape are not necessary when usuig an interface probe. Calculate and record the 
sinker phase volume and total water volume in the well. Table I is provided to assist in these calculations. 
If immiscible phases are present, immediately refer to Section 2.5.1 or 2.5.2 of this SOP. 
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TABLE 1 
LIQUID VOLUME IN A 1-FOOT SECTION OF A WELL BORING 

Well Borehole Well Casing Diameter Volume of Liquid in 
Piaraetcr (D,) (Dj) l-Fool Well Section 
(inclies) (inches) (gallons) 

7 2 0.71 

« 2 0.90 

10 4 1.68 

12 4 ■ 2.22 

2.3.3 Determination of Purging Volume 

If the presence of organic liquids does not need to be determined, determine the depth to water and the 
total depth ofthe well as described in Section 2.3.1. Once these measurements have been made and 
recorded, use Table 1 to calculate the total volume of water in the well, hi Table 1, the volume of water 
in a 1-foot section of a 2- inch-diameter well (S-inch borehole) is 0.90 gallon. This chart can easily be 
used for any water depth by multiplying the appropriate value in Table 1 by the depth (in feet) of water in 
the well. This volume is then multiplied by the purging factor to determine purging volume. The 
minimum purging factor is three borehole volumes but may be superseded by site-specific program 
requirements, individual well yield characteristics, or stabilization of field parameters measured during 
purging. Fieid parameters {for example, pH, specific conductance, and temperature) should be measured 
before purging and after each well volume. All field parameter data are recorded in the field logbook or 
field data form. 

The volume of water to be purged is based on the following formulae; 

V=[iAVxn) + CV]xLxCFxPF 



AV^-xiDf-Dl)/l44 



CV^-x(D^)/]44 
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where: 

Y' -^s volume of water in the well (gallons) 

ji^v — : annular volume (cubic-feet per foot) 

©V .= casing volume (cubic-feet per foot) 

jji =" borehole diameter (inches) 

X>2 ='- well casing diameter (inches) 

L ~ depth of water in the well (feet) 

U = porosity of fiher pack (assumed to be 0.30) 

0p := conversion factor of 7.48 (gallons per cubic-foot) 

pf = purging factor (generally a minimum of 3.00) 

Note that temporary wells with no filter pack should use the casing voEume times the purging factor to 
calculate the required purge volume. 

2^ PURGING THE WELL 

Representative groundwater samples require that wells are purged prior lo sampling. There are two 
acceptable purging methods, (1) three well volume purging and (2) low-flow purging (refer to SOP No. 
003 for the low-flow methods). Well purging can be achieved using a variety of options including: 

X. Bailers 

2. Bladder pumps 

3; Submersible (non-oil-bearing) pumps 

4. Existing dedicated equipment, if any 

§. Peristaltic pumps 

As previously stated, the established minimum purging volume is three borehole volumes. The exception 
to this standard is in the case of low-yie!d wells. When purging low-yield wells, purge the well once to 
dryness. Samples should be collected as soon as the well recovers. When the time required for full 
recovery exceeds 3 hours, samples should be collected as soon as sufficient volume is available. 
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The well should be purged until the measured field parameters have been stabilized. If any field parameter 
has not stabilized, additional purging should be performed. To be considered stable, field parameters should 
change by no more than the tolerance levels listed on Table 2 between each well volume purged. 

TABLE 2 
FIELD MEASUREMENT TOLERANCE LEVELS 



Field Parameter 


Tolerance Level 


pH 


0,1 pH unit 


Specific Conductance ~ " 


~ 1 percent 


Temperature 


IX 



At no time should the purging rate be high enough to cause the groundwater to cascade back into the well, 
resulting in excessive aeration and potential stripping of volatile constituents. 



The actual volume of purged water can be measured using several acceptable methods: 

• When bailers are used, the actual volume of each bailer's contents cart be measured using a 

calibrated bucket. 

• If a pump is used for purging, the pump rate can be determined by using a bucket of known 
volume, stopwatch, and the duration of pumping time necessary to purge the known volume. 

2.5 SAMPLE COLLECTION 

The technique used to withdraw a groundwater sample from a well sliouid be selected based on the 
parameters for which the sample will be analyzed. To ensure that the groundwater samples are 
representative, it is important to avoid physically altering or chemically contaminating the sample during 
collection, withdrawal, or containerization. If the samples are to be analyzed for volatile organic 
compounds, it is critical that air does not become entrained in the water column. 

Acceptable sampling devices for all parameters are double check valve stainless steel or Teflon bailers, 
bladder pumps, low-flow positive displacement pumps, or for shallow wells, peristaltic pumps. 
Additional measurements of field parameters should be performed at the time of sampling. 
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In some cases, it may become necessary to use dedicated equipment already in the well to collect 
samples. This is particularly true of high volume, deep wells ( greater than 150 feet) where bladder 
pumps are ineffective and balling is impractical. If existing equipment must be used, however, determine 
the make and model of the pump and obtain information on component construction materials from the 
manufacturer or facility representatives. If an existing pump is to be used for sampling, make sure the 
flow volume can be reduced so that a reliable sample for volatile organic compounds (VOC) analysis can 
be taken. Record the specific port, tap, or valve fi^om which the sample is collected. 

General sampling procedures include the following: 

• Clean sampling equipment should not be placed directly on the ground. Use a plastic drop 
cloth or feed line from clean reels. Never place contaminated lines back on reels. 

• Check the operation of the bailer check valve assemblies to confirm free operation. 

• If the bailer cable is to be decontaminated, and reused, it must be made of Teflon®-coated 
stainless steel. 

• Lower sampling equipment slowly into the well to avoid degassing the water and damaging 
the equipment. 

• Pump flow rates should be adjusted to eliminate intermittent or pulsed flow. The settings 
should be delermined during the purging operations. 

• A separate sample volume should be collected to measure necessary field parameters. 
Samples should be collected and containerized in the order of the parameters' volatilization 
sensitivity. Table 3 lists the preferred rollectioil order for sorr;? c^ommon groundwater 

.parameters. 

TABLE 3 
ORDER OF PREFERRED SAMPLE COLLECTION 



!-.■ 


VOC 


8. 


Dissolved metals 


2. 


Purgeable organic halogens (POX) 


9. 


Total organic carbon (TOC) 


^. 


Total organic halogens (TOX) 


10. 


Phenols 


■4. 


Cyanide 


11. 


Sulfate and chloride 


S, 


Extractahle organics 


12. 


Nitrate and ammonia 


4 


Purgeable organic carbon (POC) 


13. 


Radionuclides 


%: 


Total metals 
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Intermediate containers should never be used to prepare VOC samples and should be avoided for all 
parameters in general. AH VOC containers should he filled at a single sampling point or from a single 
bailer volume. 

2.5.1 Collectioa of Light Immiscible Floaters 

The approach used when collecting floaters is dependent on the depth to the floating layer and the 
thidoiess of that layer. If the thickness of the floater is 2 feet or greater, a bottom-filling valve bailer 
should be used. Slowly lower the bailer until contact is made with the floater surface, and lower the 
bailer to a depth less than that of the floater/water interface depth as determined by preliminary 
measurements with tbe interface probe. 

When the thickness of the floating layer is less thari 2 feet, and the depth to the surface of the floating 
layer is less than 1 5 feet, a peristaltic pump with tubing can be used to extract a sample. 

When the thickness of the floating layer, however, is less than 2 feet and the depth to the surface of the 
floating layer is beyond the effective "lift" of a peristahic pump (greater than 25 feet), a bailer can be 
modified to allow filling from the top only (an acceptable alternative is to use a top-loading Teflon or 
stainless-steel bailer). Disassemble the bailer's bonom check valve and insert a piece of 2-inch diameter 
Teflon® sheet between the bah and bail seat. This will seal off the boUom vaive. Remove the ball from 
the top check valve, thus allowing the sample to enter from the top. To overcome buoyancy when the 
bailer is lowered into the floater, place a length of one-inch stainless steel pipe on the retrieval line above 
the bafler (this pipe may have to be notched to allow sample entry if the pipe remains within the top of the 
bailer). Or, as an alternative, use a top-loading stainless-steel bailer. Lower the device, carefully 
measunng the depth to the surface of the floating layer, until the top of the bailer is level with the top of 
the floating layer. Lower the bailer an additional one-half thickness of the floating layer and collect the 
sample. This technique is the most effective method of collection if the floating layer is only a few inches 
thick. Note that immiscible layers must be collected before any purging activities. 

2.5.2 Collection of Heavj' Immiscible Sinkers 

The best method for collection of sinkers is use of a double check valve bailer. The key to collection is 
controlled, slow lowering and raising of the bailer to and from the bottom of the well. Collection 
methods are equivalent to those described in Section 2.5.1 above. 
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2.5.3 



Collection of Volatile Organies Samples 



This section discussesin detail the collection of samples for VOC analysis using either a bailer or bladder 
pump. Other pumps (such as positive displacement or peristaltic) can be used. Critical factors to the 
collection of representative VOC samples include ensuring that no air becomes entrained in the water 
column, maintaining lovif pump flow rates (less than 1 00 milliliter [mL] per minute, if possible), and 
avoiding flow surges. 



2.5.3.1 



Collection with Bailers 



VOC samples should be collected from the first bailer removed from the well after parging. The most 
effective approach requires two people. One person should retrieve the bailer from the well and pour its 
contents into the appropriate number of 40-mL VOC vials, which are held by the second person. Each 
vial ts then capped and inverted. If the sample vial has a bubble, unscrew the cap and add more water, or 
discard and repeat. The sample is transferred from the bailer to the sample container in a marmer to limit 
the amount of agitation and reduce the loss of volatile organies from the sample. Always fill VOC vials 
from a single bailer volume. If the bailer is refilled, samples carmot be considered duplicates or splits. 



2.5.3.2 



Collection with a Bladder Pump 



To successfully perform VOC sampling with a bladder pump, the following steps must be completed: 

1. Following manu^cturer's directions, activate the pump. Full water flow from the 
discharge tubing will begin after 5 to 1 5 pumping cycles. These initial pumping cycles 
are required to purge air from the pump and discharge tubing. The discharge and 
recharge sellings must be manually set and adjusted to pump at optimum fiow rates. To 
activate the bladder, it is best to set the initial cycle at long discharge and recharge rates. 

2. Reduce the water flow rate for VOC sample collection. To reduce the water flow rale, 
turn the throttle control valve (located on the left side of the pump control panel) 
counterclockwise. 

3. Collect a VOC sample from discharge tubing. VOC vials must be placed beneath the 
discharge mbing while avoiding direct contact between the vials and the tubing. Never 
place mbing past the mouth of the VOC vial, The pump throttle control must be turned 
as necessary to maintain a trickle of water in order to obtain a meniscus in the vial. 

4. Continue with non-VOC sampling. Increase pump flow rate by turning the throttle 
control knob clockwise. 
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ATTACHMENT A 
MONITORING WTELL SAMPLING LOG 
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MONITORING WELL SAMPLING LOG 



Well No.: 



MWO No.: 



Day/Date:_ 




Site/Project Name: 



Organic Vapor Concentrations Top of Casing;, 



.ppm 



Breathing Zone 



-ppm 



Depth to bottom: 
Depth to water: 



ft. betow top of casing 
ft. below top of casing 



Water Column 



Purg&Vq|yme 



2-incfi well 

4-incti well 

-inch well 



ft. x0.163gaimx3 = 
ft. X 0.652 gal/ft x3 = 
ft. X gal/ftx3 = 



Method of Extraction: 



Do 



isposable Bailer 



D 



gal. 
gal. 
gal. 

other: 



Initial D.O. Readings 

Positiorv in Screened Interval 

Top: mg/L 

Middle: mg/L 

Bottom: mg/L 



Groundwater Parameters | 


Time 


Volume 
Purged 

(gaf-) 


Temp 

CO 


Specific 

Conductivity 

(mS/cm) 


Salinity 


Dissolved 
Oxygen 
(mg/L) 


PH 


Turbidity 
(NTU) 


Other 






































" 


;i 


1 




■ 






■1 


; ! 
























































Purged Dry? 




^ield n 
equ 


neastrement 
pment used: 















Groundwater Samples Collected | 


Analyles of Concein 


Fate and Transporl Data | 


Olf-SH? Lsb 


Orr-Siis Lab 


Field Tssi Kit Analyses \ 


Metals 

PCBs 

SVOCs 

TPH-e 

TPH-p 

VOCs 




-Filtered 


Anions 

M/E/E 

Sulfide 

TDS 

VOCs 






Allialinity 
Fe^- 
















F-y/n 
F-y/n 






















1 






F-y/n= note (ves/no) filtered samples. I 










Filter where 1 


urbidity > lOt 


)NTU. 







SampJer(s): 



Sample Number(s): 

Sample Collection Method: 

QA/QC Sample(s)? 

Dup, Sample Number: 

Comments: 



Disposable Bailer 
None 



Sample Dat e/Time:, 
Other: 



Field Duplicate 

Dup. Sample Date/T(me:_ 



MS/MSD 



Sfieet 



of 
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1,0 BACKGROUM) 

All nondisposable field equipment must be decontaminated before and after each use at each sampling 
location to obtain representative samples and to reduce the possibility of cross-contamination. 



I.l 



PURPOSE 



This standard operating procedure (SOP) establishes the requirements and procedures for 
decontaminating equipment in the field. 



1.2 



SCOPE 



This SOP applies to decontaminating general nondisposable field equipment. To prevent contamination 
of samples, all sampling equipment must be thoroughly cleaned prior to each use. 



13 



DEFINITIONS 



Nonphosphate soap: Alconox and Liquinox are common laboratory grade products 



1.4 



REFERENCES 



U.S. Environmental Protection Agency (EPA). 1992. "RCRA Groundwater Monitoring: Draft 
Technical Guidance." Office of Solid Waste and Emergency Response. Washington, DC. 
EPA/530-R-93-001. November. 

EPA. 1994. "Sampling Equipment Decontamination." Environmenia! Ref;ponse Team SOP No. 2006. 
Revision No. 0.0. August U. (On-Line Address: 
htlpt://v.'ww.ert.org/media resrcs/media resrcs.asp .) 



1.5 



REQUIREMENTS AND RESOURCES 



The equipment required to conduct decontamination is as follows: 



^ 



• Scrub brushes 

• Large wash tubs or buckets 

• Squirt bottles 

• Nonphosphate soap 
■ Tap water 
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• Distilled water 
■ Plastic sheeting 

• Aluminum foil 

• Methanol orhexane 

• Dilute (0. 1 N) nitrit acid 

• Steam cleaner 

2.0 PROCEDUKES 

The procedures below discuss decontamination of personal protective equipment (PPE), drilling and 
monitoring well installation equipment, borehole soil sampling equipment, water-level measurement 
equipment, and general sampling equipment. 

2.1 PERSONAL PJ?OTECTIVE EQUIPMENT DECONTAMINATION 

Personnel working in the field are required to follow specific procedures for decontamination prior to 
leaving the work area so that contaminalion is not spread off-site or to clean areas. All used disposable 
protective clothing, such as Tyvek® coveralls, gloves, and booties, will be containerized for later disposal. 
Decontamination water will be containerized in 55-gallon drums. 

Personnel decontamination procedures will be as follows: 

1- Wash neoprene boots (or neoprene boots with disposable booties) with Liquinox or 

Alconox solution and rinse ^vith clean water. Remove booties and retain boots for 
SLibseqv.enl reuse. 

I; Wasfi outer gloves in Liquinox® or Alconox^' solution and rinse in clean water. Remove 

outer gloves and place into plastic bag for disposal. 

3. Remove Tyvek orcoveralls. Containerize Tyvek® for disposal and place coveralls in 

plastic bag for reuse. 

4; Remove air purifying respirator (APR), if used, and place the spent filters into a plastic 

bag for disposal. Filters should be changed daily or sooner depending on use and 
application. Place respirator into a separate plastic bag after cleaning and disinfecting. 

5, Remove disposable gloves and place them in plastic bag for disposal. 

S, Thoroughly wash hands and face in clean water and soap. 
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2.2 DRILLING AND MONITORING WELL INSTALLATION EQUIPMENT 

DECONTAMINATION 

All drilling equipment should be decontaminated before drilling operations begin, between borings, and at 
completion of the projecl. The locations for decontamination activities wjl] be designated by the Trust 
project manager. 

Monitoring well casing, screens, and fittings are assumed to be delivered to the site in a clean condition. 
However, they should be steam cleaned on-siie prior to placement do\vnhole. The drilling subcontractor 
will tj-pically furnish the steam cleaner and water. 

After cleaning the drilling equipment, field personnel shonld place the drilhng equipment, well casing and 
screens, and any other equipment that will go into the hole on clean polyethylene sheeting. The drilling 
auger, bits, drill pipe, temporary ca&ing, surface casing, and other equipment should be decontaminated 
by the drilling subcontractor by hosing down with a steam cleaner until thoroughly clean. Drill bits and 
tools that still exhibit particles of soil after the first washing should be scrubbed with a wire brush and 
then rinsed again with a high-pressure steam rinse. 

All wastewater from decontamination procedures should be containerized. 

2J BOREHOLE SOIL SAMPLING EQUIPMENT DECONTAMINATION 

The soil sampling equipment should be decontaminated after each sample as follows: 

1. Pnor to sampling, scrub the split-barrel sampler and sampling tools in a bucket^ 
containing Liquinox*^' or Alconox® solution, using a stiff, long bristle brush. 

2. Steam clean the sampling equipment over the rinsaie tub and allow to air dt7 or rinse 
with deionized (disfilled) water. 

. -:%.. Place cleaned equipment in a clean area on plastic sheefing and wrap with aluminum foil. 

s|.. Containerize all water and rinsate. 

fC Decontaminate all pipe placed down the hole as described for drilling equipment. 
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2.4 AVATER-LEVEL MEASUREMENT EQUIPMENT DECONTAMINATION 

Field personnel should decontaminate tlie well sounder and interface probe before inserting and after 
removing Ihem from eacb well. The following decontamination procedures should be used: 

1. Wipe the sounding cable with a disposable soap- impregnated cloth or paper towel. 

2, Rinse with deionized (distilled) organic-free water. 

2.5 GENERAL SAMPLING EQUIPMENT DECONTAMINATION 

All nondisposable sampling equipment should be decontaminated using the following procedures: 

J. Select an area removed from sampling locations that is both downwind and 

downgradient. Decontamination must not cause cross-contamination between sampling 
points. 

't Maintain the same level of protection as was used for sampling. 

. % If a steam cleaner is not available, to decontaminate a piece of equipment, use an 

Alconox wash; a tap water wash; a solvent (methanol or hexane) rinse, if applicable or 
dilute (OT N) nitric acid rinse, if applicable; a distilled water rinse; and air drying. Use a 
solvent (methanol or hexane) rinse for grossly contaminated equipment (for example, 
equipment that is not readily cleaned by the Alconox^' wash). The dilute nitric acid rinse 
maybe used if metals are the analyte of concern. 

4 Place cleaned equipment in a clean area on plastic sheeting and wrap with aluminum foil. 

§i Containerize all water and rinsate. 
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1.0 BACKGROUND 



In any samplmg program, the integrity of a sample must be ensured from its point of collection to its final 
disposition. Procedures for classifying, pacT<aging, and shipping samples are described below. Steps in 
the procedures should be followed to ensure sample integrity and to protect the welfare of persons 
involved in shipping and receiving samples. When hazardous substances and dangerous goods are sent 
by common carrier, their packaging, labeling, and shipping are regulated by the U.S. Department of 
Transportation (DOT) Hazardous Materials Regulations (HMR) [Code of Federal Regulations, Title 49 
[49 CFR] Paris 1 06 through 1 80) and the International Air Transportation Association (lATA) Dangerous 
Goods Regulations (DGR). 



1.1 



PURPOSE 



o 



This standard operating procedure (SOP) establishes the requirements and procedures for packaging and 
shipping samples. It has been prepared m accordance with the U.S. Environmental Protection Agency 
(EPA) "Sampler's Guide to the Contract Laboratory Program (CLP)," the DGR, and the HMR. Sample 
packaging and shippmg procedures described in this SOP should be followed for all sample packaging 
and shipping. Deviations from the procedures in this SOP must be documented in a field logbook. This 
SOP assumes that samples are already collected m the appropriate sample jars and that the sample jars are 
labeled and tagged appropriately. 



W^ 



SCOPE 



This SOP applies to sample classification, packaging, and shipping. 



DEFINITIONS 



o 



Chain of Custody: Documentindicatingcuslody of the samples at all times between sampling and 
analysis. 

Custody Seal: A custody seal is a ;ape-like seal. Placement of the custody seal is part of the chain-of- 
custody process and is used to prevent tampering with samples after they have been packaged for 
shipping. 
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Dangerous Goods: Dangerous goods are articles or substances (hat can pose a significant risk to health, 
safety, or property when transported by air; they are classified as defined in Section 3 of the DQR (lATA 
1999). 

rnvironmental Samples: EjiYironmenta] samples include drinking water, groundwater and surface 
water, soil, sediment^ treated municipal and industrial wastewater effluent, and biological specimens. 
Environmental samples typically contain low concentrations of contaminants and when handled require 
only limited precautionary procedures. 

Hazardous Materials Regulations: The HMRs are DOT regulations for the shipment of hazardous 
materials by air, water, and land; they are located in 49 CFR 106 through 1 80. 

Hazardous Samples: Hazardous samples include dangerous goods and hazardous substances. 
Hazardous samples shipped by air should be packaged and labeled in accordance with procedures 
specified by the DGR; ground shipments should be packaged and labeled in accordance with the HMR. 

Hazardous Substance: A hazardous substance is any material, including its mixtures and solutions, that 
is listed in Appendix A of 49 CFR 172. ]01 and its quantity, in one package, equals or exceeds the 
reportable quantity (RQ) listed in the appendix. 

lATA Dangerous Goods Regulations: The DGRs are regulations that govern the international transport 
of dangerous goods by air. The DGRs are based on the International Civil Aviation Organization (ICAO) 
Technical histructions. The DGR contain all of the requirements of the ICAO Technical bistnictions and 
are more restrictive in some instances. 

Nonhazardous Samples: Nonhazardous samples are those samples that do not meet the definition of a 
hazardous sample and do not need to be packaged and shipped in accordance with the DGR or HMR. 

Overpack; An enclosure used by a single shipper to contain one or more packages and to form one 
handling unit (lATA 1999). For example, a cardboard box may be used to contain three fiberboard boxes 
to make handling easier and to save on shipping costs. 



U 



o 
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1.4 
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3 
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1.5 



REQUIJyEJVlENTS AND RESOURCES 



U 



The procedures for packaging and shippmg noiihazardous samples require the following: 

Coolers 

Ice 

Vemiiculite, bubble wrap, or similar cushioning material 

Chain -of-custody forms and seals 

Airbills 

Resealabie plastic bags for sample jars and ice 

Tape {strapping and clear) 

The procedures for packaging and shipping hazardous samples require the following; 

Ice 

Vermiculite or other noncombustible, absorbent packing material 

Chain- of-custody forms and seals 

Appropriate dangerous goods airbills and emergency response information to auach to the 
airbil] 

Resealable plastic bags for sample jars and ice 



o 
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• Tape (strapping and clear) 

• Appropriate shipping containers, as specified in the DGR 

• Labels that apply to tlie shipment such as hazard labels, address labels, "Cargo Aircraft Only" 
labels, and package orientation labels (up arrows) 

2.0 PROCEDURES 

The following procedures apply to packing and shipping nonhazardous and hazardous samples. 



2.1 



SAMPLE CLASSIFICATION 



1 



^ 



Prior to sample shipment by air courier, it must be determined whether the sample is subject to the DGR. 
Samples subject to these regulations shall be referred to as hazardous samples. Any airiine belonging to 
lATA must follow the DGR. As a result, these air carriers may not accept a shipment that is packaged 
and labeled in accordance with the HMR (although in most cases, the packaging and labeling would be 
the same for either set of regulations). The HMR slates that a hazardous material may be transported by 
aircraft in accordance with the ICAO Technical Instruction (49 CFR 171.1 l)upon which the DGR is 
based. Therefore, the use of the DGR for samples to be shipped by air complies with the HMR, but not 
vice versa. 

Most environmental samples are not hazardous samples and do not need to be packaged in accordance 
with any regulations. Hazardous samples are those samples that can be classified as specified in Section 3 
of the DGR, can be found in the List of Dangerous Goods in the PGk in bold type, are considered a 
hazardous substance (see definition), or are mentioned in "Section 2 - Limitations" of the DGR for 
countries of transport or airlines (such as FedEx). The hazard classifications specified in the DGR (and 
the HMR) are as follows: 

Class 1 -Explosives 

Division 1.1- Articles and substances having a mass explosion hazard 

Division 1.2 - Articles and substances having a projection hazard but not amass explosion 
hazard 

Division 1.3 - Articles and substances having a fire hazard, a minor blast hazard, and/or a 
minor projection hazard but not a mass explosion hazard 

Division 1 .4 - Articles and substances presenting no significant hazard 

Division 1.5 - Very sensitive substances mass explosion hazard 
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Division 1 .6 - Extremely insensitive articles, which do not have a mass explosion hazard 

Class 2 -Gases 

Division 2.1 - Flammable gas 

Division 2.2 - Nonflammable, nontoxic gas 

Division 2.3 - Toxic gas 

Class 3 -Flammable Liquids 

Class 4 -Flammable Solids; Substances Liable to Spontaneous Comliustion; Substances^ when in Contact 
with Water, Emit Flammable Gases 

Division 4.1 - Flammable solids 

Division 4.2 - Substances liable to spontaneous combustion 

Division 4.3 - Substances, when in contact with water, emit flammable gases 

Class 5 -Oxidizing Substances and Organic Peroxide 

Division 5.1 - Oxidizers 
Division 5.2 - Organic pero?(ides 

Class 6 - Toxic and Infectious Substances ■ 

Division 6.1 - Toxic substances 
Division 6.2 - Infectious substances 

Class 7 - Radioactive Material 

Class 8 ~ Corrosives 

Class 9 - Miscellaneous Dangerous Goods 

The criteria for each of the first eight classes are veiy specific and are outlined in Section 3 of the DGR 
and 49 CFR 1 73 of the HMR. Some classes and divisions are further divided into packing groups based 
on their level of danger, Packing group 1 indicates a great danger, packing group II indicates a medium 
danger, and packing group III indicates a minor danger. Class 2, gases, includes any compressed gas 
being shipped and any noncompressed gas that is either flammable or toxic. A compressed gas is defined 
as having a pressure over 40 pounds per square mch (psi) absolute (25 psi gauge). Most air samples and 
empty cylinders that did not contain a flammable or toxic gas are exempt from the regulations. An empty 
hydrogen cylinder, as in a flame ionization detector (FID), is considered a dangerous good unless it is 
properly purged with nitrogen in accordance with the HMR. A landfill gas sample is usually considered a 
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flammable gas because it may contain a high percentage of methane. Class 3. flammable liquids, are 
based on the boiling point and flashpoint of a substance. Most class 3 samples include solvents, oil, gas, 
OT paint-related material collected from drums, tanks, or pits, Division 6.1, loxic substances, is based on 
oral to>:iciiy (LDso [lethal dose that kills 50 percent of the lest animals]), dermal toxicity (LD;o values), 
and i-nhalaiion toxicity (LCso [lethal concentration that kills 50 percent of the test animals] values). 
Division 6.1 substances include pesticides and cyanide, Class 7, radioactive material, is defined as any 
article or substance with a specific activity greater than 70 kiloBecquerels (kBq/kg) (0.002 [microCuries 
per gram [pCi/g]). If the specific activity exceeds this level, the sample should be shipped in accordance 
with Section 10 of the DGR. Class 8, corrosives, is based on the rate at which a substance destroys skin 
tissue or corrodes steel; they arc not based on pH. Class 8 materials include the concentrated acids used 
to preserve water samples. Preserved water samples are not considered class 8 substances and should be 
packaged as nonhazardous samples. Class 9, miscellaneous dangerous goods, is substances that present a 
danger, but are not covered by any other hazard class. Examples of class 9 substances include asbestos, 
polychlorinated biphenyls (PCB), and dry ice. " ~^ " '^^~ ^ "^ . 

Unlike the DGR, the HMR includes combustible liquids in hazard class 3, The definition of a 
combustible liquid is specified in 49 CFR 173.120 of the HMR. The HMR has an additional class, 
ORM-D, which is not specified in the DGR.. "ORM-D material" refers to a material such as a consumer 
commodity, which although otherwise subject to the HMR, presents a limited hazard during transport due 
to its form, quantity, and packaging. It must be a material for which exceptions are provided in the table 
of 49 CFR 172.101. The DGR lists consumer commodities as a class 9 material. 



In most instances, the hazard of a material sampled is unknown because no laboratory testing has been 
conducted. A determinalion as to the suspected hazard of the sample must be made using knowledge of 
the site, field observations, field tests, and other available information. 

According to 40 CFR 261 .4(d) and (e), samples transported to a laboratory for testing or treatability 
studies, including samples of hazardous wastes, are not hazardous wastes. Air carriers will not accept a 
shipment of hazardous waste. 



2.2 



PACKAGING NONHAZARDOUS SAMPLES 



O Nonhazardous samples, after being appropriately containerized, labeled, and lagged, should be packaged 

in the following manner. 



o 



o 
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t, Place the sample in a resealable plastic bag. 

Mi, Place the bagged sample in a cooler and paclc it to prevent breskage. 

'3, Prevent breakage of bottles during shipment by either wrapping the sample container in 

bubble wrap, or Hning the cooler with a noncombustible materia! 5uch as vermiculite. 
Vermiculite is especially recommended because it will absorb any free liquids inside the 
cooler. It is recommended that the cooler be lined with a large plastic garbage bag before 
samples, ice, and absorbent packing material are placed in the cooler. 

4-. Add a sufficient quantity of ice to the cooler to cool samples to 4 °C, Ice should be 

double bagged in resealable plastic bags to prevent the melted ice from leaking out. As 
an option, a temperature blank (a sample bottle filled with distilled water) can be 

' included with, the cooler. 

1. Seal the completed chain-of-custody forms in a plastic bag and tape the plastic bag to the 

inside of the cooler lid. 

6, Tape any instructions for returning the cooler to the inside of the lid. 

t^ Close the lid of the cooler and tape it shut by wrapping strapping tape around both ends 

and hinges of the cooler at least once. Tape shut any drain plugs on the cooler. 

■;8., Place two signed custody seals on the cooler, ensuring that each one covers the cooler lid 

and side of the cooler. Place clear plastic tape over the custody seals. 

9. Place address labels on the outside of the cooler, if samples are to be shipped by a 

commercial carrier. 

tl PACKAGING HAZARDOUS SAMPLES 

Packaging of hazardous samples should only be performed by individuals wiiL OOT shipping fraimng. 
The procedures for packaging hazardous samples are summarized below. Note that according to the 
DGR, all spellings must be exactly as they appear in the List of Dangerous Goods, and only approved 
abbreviations are acceptable. The corresponding HMR regulations are provided in parentheses following 
any DGR references. The HMR must be followed only if shipping hazardous samples by ground 
transport. 



w 
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i. Determine the proper shipping name for the material to be shipped. All proper shipping 

names are lisled in colutrai B of the Lisi of Dangerous Goods table in Section 4 of the 
DGR (or column 2 of the Hazardous Materials Table in 49 CFR 1 72.101). bi most 
instances, a generic name based on the hazard class of the material is appropriate. For 
e:^ample, a sample of an oily liquid collected from a drum with a high photoionization 
detector (PID) reading should be packaged as a flammable liquid. The proper shipping 
name chosen for this sample would be "flammable liquid, n.o.s," The abbreviation 
"n.o.s." stands for "not otherwise specified" and is used for generic shipping names. 
Typically, a specific name, such as acetone, should be inserted in parentheses after most 
n.o.s. descriptions. However, a technical name is not required when shipping a sample 
for testing purposes and the components are not known. If shipping a hazardous 
substance (see definition), then the letters "RQ" must appear in front of the proper 
shipping name. 

% Determine the United Nations (UN) identification number, class or di^-ision, subsidiary 

risk if any, required hazard labels, packing group, and either passenger aircraft or cargo 
aircraft packing instructions based on the quantity of material being shipped in one 
package. This information is provided in the List of Dangerous Goods (or Hazardous 
Materials Table in 49 CFR 1 72. 1 01 ) under the appropriate proper shipping name. A "Y" 
in front of a packing instruction indicates a limited quantity packing instruction. If 
shipping dry ice or a limited quantity of a material, then UN specification shipping 
containers do not need to be used. 

Il: Determine the proper packaging required for shipping the samples. Except for limited 

quantity shipments and dry ice, these UN specification packages have been tested to meet 

- --. the packing group of the material being shipped. Specific testing requirements of the 
packages are listed in Section 6 of the DGR (or 49 CFR 1 78 of the HMR). All UN 
packages are stamped with the appropriate UN specification marking. Prior planning is 
required to have the appropriate packages on hand during a sampling event where 
hazardous samples are anticipated. Most samples can be shipped in either a 4G 
fiberboard box, a ]A2 steel drum, or a 1H2 plastic drum. Drums can be purchased in 5- 
and 20-gallon sizes and are ideal for shippmg multiple hazardous Sdmples. When FedEx 
is used to ship samples containing PCBs, the samples must be shipped in an inner metal 
packaging (paint can) inside a 1 A2 outer steel drum. This method of packaging PCB 
samples is in accordance with FedEx variation FX-06, listed in Section 2 of the DGR. 

-_4' Place each sample jar in a separate resealable plastic bag. Some UN specification 

packages contain the sample jar and plastic bag to be used when shipping the sample. 

f,. Place each sealed bag inside the approved UN specification container (or other 
appropriate container if a limited quantity or dry ice) and pack with enough 
noncombustible, absorbent, cushioning material (such as vermiculite) to prevent breakage 
and to abscrp hquid. 

'4. Place chain-of-custody forms in a resealable plastic bag and either attach it to the inside 

lid of the container or place it on top inside the container. Place instructions for returning 
the container to the shipper on the inside hd of the container as appropriate. Close and 
seal the shipping container in the manner appropriate for the type of container being used. 
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7. Label and mark each package appropriately. All irrelevant markings and labels need to 

be removed or obliterated. All outer packaging must be marked with proper shipping 
name, UN identification number, and name and address of the shipper and the recipient. 
For carbon dioxide, solid (dry ice), the net weight of the dry ice within the package needs 
to be marked on the outer package. For limited quantity shipments, the words "limited 
quantity'' or "LTD. QTY." must be marked on the outer package. Affix the appropriate 
hazard label to the outer package. If the material being shipped contains a subsidiary 
hazard, then a subsidiary hazard label must also be affixed to the outer package. The ' 
subsidiary hazard label is identical to the primary hazard label except that the class or 
division number is not present. It is acceptable to obliterate the class or division marking 
on a primary hazard label and use it as the subsidiary hazard label. If using cargo aircraft 
only packing instructions, then the "Cargo Aircraft Only" label must be used. Package 
orientation labels (up arrows) must be placed on opposite sides of the outer package. 
Figure 1 depicts a properly marked and labeled package. 

f. If using an overpack (see definition), mark and label the overpack and each outer 

packaging within the overpack as described in step 7. In addition, the statement "INNER 
PACKAGES COMPLY WITH PRESCRIBED SPECIFICATIONS" must be marked on 
the overpack. 

!^. Attach custody seals, and fill out the appropriate shipping papers as described in Section 

2.4. 

2.4 SHTPPING PAPERS FOR HAZARDOUS SAMPLES 



A "Shippers Declaration for Dangerous Goods" and "Air Waybill" must be completed for each shipment 
of hazardous samples. Air carriers generally supply a their own Dangerous Goods Airbill to their 
customers; the airbill typically combines both the declaration and the waybill. An example of a 
completed Dangerous Goods Airbill is depicted in Figure 2. A shipper's declaration must contain the 
following: 



^^ 



• Name and address of shipper and recipient 

• Air waybill number (not applicable to the HMR) 

• Page of 

• Deletion of either "Passenger and Cargo Aircraft" or "Cargo Aircraft Only," whichever does 
not apply 

• Airport or city of departure 

• Airport or city of destination 

• Deletion of either "Non-Radioactive" or "Radioactive," which ever does not apply 
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• The nature and quantity of dangerous goods. This includes the following information in the 
following order (obtained from the List of Dangerous Goods in the DGR): proper shipping 
name, class or division number, UN identification number, packing group number, subsidiary 
risk, quantity in liters or kilograms (kg), type of packaging used, packing instructions, 
authorizations, and additional handling information. Authorizations include the words 
"limited quantity" or "LTD. QTY." if shipping a limited quantity, any special provision 
numbers listed in the List of Dangerous Goods in the DGR, and the variation "USG-1 4" 
when a technical name is required after the proper shipping name but not entered because it is 
unknown. 

• Signature for the certification statement 

• Name and title of signatory 

• Place and date of signing certification 

• A 24-hour emergency response telephone number for use in the event of an incident 
involving the dangerous good 

• Emergency response infortnation attached to the shipper's declaration. This information can 
be in the form of a material safety data sheet or the applicable North American Emergency 
Response Guidebook (NAERG; DOT 1996) pages. Figure 3 depicts the appropriate NAERG 
emergency response information for "Flammable liquids, n.o.s." as an example. 

Note tliat dry ice does not require an attached shipper's declaration. However, the air waybill must 

include the following on it: "Dry ice, 9, UN! 845, x kg." The blanks must include the number 

of packages and the quantity in kg in each package. If using FedEx to ship dry ice, the air waybill 
includes a box specifically for dry ice. Simply check the appropriate box and enter in the number of 
packages and quantity in each package. 

The HMR requirements for shipping papers are located in 49 CFR 1 72 Subpart C. 

3.0 POTENTIAL PROBLEMS 

The following potential problems may occur during sample shipment: 



o 



Leaking package. If a package leaks, the carrier may open the package, return the package, 
and if a dangerous good, inform the Federal Aviation Administration (FAA), which can result 
in fmes. 

Improper labeling and marking of package. If mistakes are made in labelmg and marking the 
package, the carrier will most likely notice the mistakes and return the package to the shipper, 
thus delaying sample shipment. 
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• Improper, misspelled, or missing informalion on the shipper's declaration. The carrier will 
most likely notice this as well and return the package to the shipper. 

Contact the air carrier with questions about dangerous goods shipments and ask for a dangerous goods 
expert. 



1 
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FJGURE 1 
EXAIMPLE OF A CORRECTLY MARKED AND LABELED DANGEROUS GOODS PACKAGE 



o 



Proper ^pping Name 
end UN Number 



Primary and 
Secondary 
Hazard LEibelE 



Package Orientation 
Labels (2 required) 




PsdtBge ^ieci5ca]]on 
Number 



Nsme and Adt^ress (rf 
Shipper and Consignee 
am required 



Ca^O Alrcrstt 
Or^ Label 



Source: International Air Transport Association (lATA). 1997. 
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FIGURE 2 
EXAMPLE OF A DANGEROUS GOODS AIRBILL 
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FIGURE 3 



NAERG EIVIERGECY RESPONSE INFORMATION 
FOR FLAMMABLE LIQUIDS, N.O.S. 
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1.0 INTRODUCTION 



On behalf of the Presidio Trust ("Trust"), Erler & Kalinowski, Inc. ("EKI") has prepared 
this Building 228 Indoor Air and Cap Assessment Work Plan as an appendix to the D raft 
Corrective Action Implementation Work Plan, Building 207/231 Area, Presidio of 
California, ("Implementation Work Plan") dated 15 February 2007 prepai'ed by 
MACTEC (MACTEC, 2007). Building 228 ("Site") is located in the northeast comer of 
the Presidio, in the Letterman Complex Planning District witliin Area B of the Presidio, 
between Halleck Street and Building 229 (see Figiu'e 1). Building 228 is within an area 
being addi'essed by the Tmst m the Bmlding 207/231 CoiTective Action Plan ("CAP") 
(MACTEC, 2006). The approved corrective action in the CAP for the petroleum- 
hydrocarbon impacted soil near Bmlding 228 (Existing Bmlding 228 Area co-located 
Soil and Groundwater Remedial Umts) is capping and adoption of a land use control. As 
described in the CAP, the building fomidation of Building 228 and the paved area outside 
of Building 228 will serve as a cap to limit potential exposm'e to residual petroleum 
hydrocarbons and volatile organic compomids mider and near Building 228. 

This Work Plan includes an assessment of the potential for vapor inhiision into indoor air 
witliin Bmlding 228, assessment of the indoor portion of the cap as needed based on 
analytical results of soil gas sampling, and review of needs for potential improvements to 
the indoor portion of tlie cap if necessaiy. The cap inspection activities for the area 
outside Building 228 are identified m the Implementation Work Plan, and thus ai'e not 
included in this appendix to the Work Plan. To assess potential chemicals which may be 
present in indoor air due to vapor intrusion from the subsmface, soil gas samples are 
proposed to be collected and analyzed from five locations outside the building perimeter. 
Soil gas samples from outside the perimeter are proposed because access to the subslab 
vapor IS restricted by the concrete thickness and equipment witliin the building. 
Additionally, Building 228 is located on a slope, leaving a wedge between the original 
grade and the building slab as the grade falls. The composition (and potential presence 
of) the fill is not certain and an opening to the wedge (potentially a former pipe chase) 
was noted on the northern side of the bmlding. Samples collected from beneath the slab 
of Building 228 would not be representative of compoimds potentially present below the 
bmlding due to the presence of ambient air m the wedge. Therefore, data gathered from 
subslab sample collection would be questionable. The results of soil gas sampling will be 
compared to applicable published screening criteria (or site-specific values) for COCs in 
soil gas and potential risks due to vapor intrusion into indoor air will be evaluated. 

EKI has prepared this Work Plan to implement the vapor intrusion and possible cap 
assessment at Building 228 in accordance with the Building 207/231 CAP and CAP 
Implementation Work Plan. The approach of this Building 228 Work Plan was 



' Tlie CAP calls for indoor air monitoring. Howevei', at the Building 1040 site, a similar CAP site where 
tlie CAP identified indoor air monitoring, tlie Water Boaid has indicated that, given tlie Site conditions, it 
would be more appropriate to assess potential vapor intrusion risks at tlie Site using soil gas data. Indoor 
air monitoring is not a component of this assessment, but it could be a follow-up activity if soil gas data 
indicate potentially significant risks to future building occupants. In consultation with the Water Board and 
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developed taking into account the California Environmental Pi'otection Agency, 
Depaitinent of Toxic Substances Conti-ol ("DTSC") guidance entitled Interim Final 
Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air, 
(DTSC, 2004), U.S. Environmental Protection Agency ("U.S. EPA") guidance entitled 
OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from 
Groundwater and Soils (Subsurface Vapor Intrusion Guidance) (US EPA, 2002), and 
consultation witli the Trust, the National Pai'k Service ("NPS"), Regional Water Quality 
Control Board, San Francisco Bay Region ("Water Board"), and DTSC. The Work Plan 
incoiporates site visits to Building 228 with Trust representatives where potential sample 
locations were selected and marked. This Work Plan will be provided to the NPS, Water 
Board, DTSC, and members of the Restoration Advisoiy Board C'RAB"). Collectively, 
these paities are refen'ed to as the "stakeholders." The scope of work will be conducted 
in accordance with the Presidio-wide Quality Assurance Pi'oject Plan ("QAPP") (Teti'a 
Tech, 2001). 



otlier stakeholders, tlie Trust is initially planning to assess potential vapor intiusion risks through soil gas 
sampling in ordei' to addiess the CAP requirement for indoor air sampling. 
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2.0 BACKGROUND 

Detailed site background and remedial approach for the Building 207/231 Area is 
provided in the Building 207/231 CAP (MACTEC, 2006) and the Implementation Work 
Plan (MACTEC, 2007). According to the Building 207/231 CAP, Building 228 was 
constiiicted in 1909 and foimerly operated as a bakery, a warehouse, and later as a 
laundry facility. Records show that wastewater presumably associated with dry cleaning 
operations was ti'eated m the building. Three former 750-gallon underground storage 
tanks ("USTs") (Tanks 228.1, 228.2, and 228.3) were located to the noith of 
Building 228 and were used to store Stoddard solvent used for dry cleaning. A fuel 
distribution system ("FDS") pipeline ran along the southern side of the building and 
comiected to the building on the southeast side. The Army removed the tanks and 
pipeline in 1993. The building itself is considered a historic stiaictuT'e with contributive 
value to the National Historic Landmark and is therefore plaimed to be preserved. 
Building 228 is currently utilized as a carpentry shop. 

The Building 207/23 1 CAP identifies two limited areas of residual impact: (1 ) petroleum 
hydrocarbon and volatile organic compound ("VOC") impacted soil and groundwater 
between the Site and the historic wall to the noith of the building and around the former 
USTs occupying approximately 330 square feet, identified as the Noithem Soil RU, and 
(2) peti'oleum hydi'ocarbon impacted soil around the fonner fuel distribution pipeline on 
the south side of the building occupying approximately 80 square feet, identified as the 
Southern Soil RU. Maximum concenti'ations of contaminants are identified in Tables 1 
through 5 m MACTEC's Data Gaps Investigation Report, Building 207/231 Area, 
Presidio of San Francisco, California, dated 16 December 2004 (MACTEC, 2004). 

Data from the Building 207/23 1 CAP (MACTEC, 2006) indicate that in the Northern Soil 
RU, residual concenti'ations of total petroleum hydi'ocarbons ("TPH") as gasoline and 
diesel, ethylbenzene, and xylenes exceed applicable cleanup levels in soil, and TPH 
gasoline, TPH diesel, and 1,2-diclilorobenzene ("1,2-DCB") were also detected in 
groundwater above applicable cleanup levels. In the Noithem Soil RU, the maximum 
detected concentration chemicals in soil and groundwater that exceed applicable cleanup 
levels are summarized below: 



Maximum Concentrations of Chemicals Detected m Soil 


Compound 


Detected Concentration 
(mg/kg) 


Applicable Cleanup Level 
(mg/kg) 


TPH diesel 


150 


115 


TPH gasoline 


4,100 


11.6 


Ethylbenzene 


49 


5 


Xylenes 


90 


5.7 
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Maximum Concentrations of Chenucals Detected m Groundwater 


Compound 


Detected Concentration 
(Mg/L) 


Applicable Cleanup Level 
(Mg/L) 


TPH fuel oil 


2,400 


443 


TPH diesel 


5,900 


443 


TPH gasoline 


970 


443 


TPH unknown gasoline 


8,700 


443 


1,2-diclilorobenzene 


17 


14 



In the Southern Soil RU, TPH diesel and fiiel oil were detected m soil at concentrations 
of 2,500 and 2,400 mg/kg, respectively, above their respective cleanup levels of 115 and 
144mg/kg. 

Limited access and the plamied land use make capping an appropriate remedial 
alternative." The approved remedial action for the Building 228 Area is to maintain and 
monitor the existing cap, impose a land use control, and implement groundwater 
monitoring. 

The dry cleaning equipment witliin Bmldmg 228 remains in place, though dry cleaning 
operations ceased in the bmlding m 1984 or 1985. The location of the building on a slope 
and gaps between the ground and building foundation limit the ability to collect reliable 
subslab vapor samples from within the bmlding footprint. EKI's review of available 
bmlding di'awings and a site walk confinn the difficulty m collecting representative 
subslab samples. Therefore, EKl proposes perimeter soil gas sampling to identify 
potential chenucals in tlie subsurface at Building 228 that could volatize into indoor air. 
The scope of tliis investigation includes collecting soil gas samples, and possible 
inspection of the building slab for fimctionality as a cap and identification of potential 
improvements for cap integrity. 

The objectives and rationale of the soil gas sampling and testing program are described in 
the Data Quality Objectives section, below. 



" Tlie Water Boaid has expressed concern about naphtlialene's potential for vapor intrusion. Naphthalene 
was not detected in one soil sample from tlie Southern Soil RU. 
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3.0 DATA QUALITY OBJECTIVES 



The data quality objectives ("DQOs") are designed to guide the coUection of additional 
data needed to evahiate the potential for human health risks in indoor air from residual 
COCs in soil under Building 228. Although DQOs are not generally prepared for Water 
Board-lead investigations, DQOs have been prepai'ed for this project to illusfrate the 
decision making process. The DQOs are presented m Table 1. Though the Tnist's friture 
plans for Building 228 are uncertain, the risk to futui'e recreational or commercial 
bmlding occupants from exposure to residual subsui'face chemicals tlirough the vapor 
intiiision exposure pathway should be evaluated to provide criteria for likely utilization of 
the facihty. 

As described m Table 1 and shown on Figui'e 1, a total of five soil gas sample locations 
are proposed at Bmlding 228, m locations on the accessible sides of the building. The 
results of the soil gas sampling event will be used to evaluate potential risk via the vapor 
intiiision pathway. All samples will be analyzed for VOCs; only samples 228SG103 and 
228SG104 will be analyzed for polycyclic ai'omatic hydi'ocarbons ("PAHs"). These two 
samples are near the Southern RU where the FDS Line was located. The DTSC guidance 
states that if calculated hypothetical health risks for potential friture populations at a 
given sampling location are equal to or less than a cumulative lifetime incremental cancer 
risk of one-m-one imllion (10"^) or a total non-carcinogemc hazard index ("HI") is equal 
to or less than one, indoor air sampling need not be perfonned. As the building is 
occupied m a liimted use fasliion and will undergo major renovation prior to full-time 
commercial use, indoor air sampling is not appropriate. If the risks associated with 
concentrations in soil gas exceed the ESLs, then the Trust will evaluate potential options 
for follow-up and assessment prior to development and building occupancy. These 
options could include the following, and others: (1) performance of indoor air sampling 
after the building has been cleaned up, (2) assessment of applicable site-specific goals 
based on the actual plamied land use, or (3) mcoiporation of imtigation measui'es into the 
plamied redevelopment. 
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4.0 FIELD ACTIVITIES 

4.1 Pre-Field Activities 

Tlie Trust, NPS, and EKI will select soil gas sampling locations m the field; the Water 
Board, DTSC, and RAB will be invited to the field meeting to provide field input if they 
choose. EKI will contact Underground Service Alert prior to the imtiation of subsurface 
worlc, and the utility owners and Trust Utility Depaitment will provide utility clearance 
prior to drilling. EKI will prepare a site-specific health and safety plan for its workers, 
and prepai'e subcontracts with the California-licensed diillmg conti'actor. 

4.2 G eneral Field Procedures 

4.2.1 General Field Procedures for Collection of Soil Gas Samples 

As described in the DQO table (Table 1), EKI will collect soil gas samples from up to 5 
locations outside Building 228, as indicated on Figure 2. Using direct push teclmology, 
EKI's soil gas sampling contractor will install temporary soil gas implants in accordance 
with the joint DTSC and the California Regional Water Quality Conti'ol Board - Los 
Angeles Region ("LARWQCB") Advisory - Active Soil Gas Investigations, dated 
28 January 2003 (DTSC and LARWQCB, 2003) ("State Advisory"), the procedures 
outlined in Appendix A, and Standard Operating Procedures ("SOP") SOP Oil, SOP 014, 
and SOP 015 of the Trust QAPP (included as part of Appendix A). Soil gas samples will 
be collected from as close as reasonably practical to the buildings (approximately 2-4 feet 
from the walls) and approximately 5 feet below ground sui'face ("bgs"), at least 1 foot 
above local groundwater elevation measured m the neai'by groundwater monitoring wells. 
The soil gas samples will be collected m laboratory -supplied SUMMA canisters (for 
VOCs) and sorbent cartiidges (for naphthalene). The vacuum in each SUMMA canister 
will be recorded prior to collection of soil gas samples. The analytical laboratory will 
provide a flow regulation system for sample collection flow for each SUMMA camster. 
At each location, soil gas sample collection will be stopped when the vacuum in the 
SUMMA canister is approximately 5 inches mercury. Following completion of the 
collection of the sample in the SUMMA canister, a sorbent cartridge will be attached to 
the temporary tubing. An air pump with a flow regulator will be used to draw soil gas 
through the sorbent caitridge until a laboratory-specified amount of soil gas has been 
drawn through the sorbent caitndge. Temporaiy ttibing to the implants will be removed 
after the soil gas samples have been collected. The soil gas investigation is anticipated to 
be completed in one day. 

In accordance with the QAPP, sample location identification codes ai'e based on "228" 
for Building 228; "SG" for soil gas; and sequential numbering starting at 101. The media 
sampled will be mai'ked on the chain of custody form and input into the media field in the 
Tiiist database when the data are uploaded. In keeping with the QAPP, a soil gas sample 
from 5 feet below ground surface will be designated as 228SG101[5]. 
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The proposed sample identification numbers, depths, and corresponding laboratory 
analyses are summarized in Table 2. As noted in Table 2, the actual sample number and 
depth may change based on field conditions encountered. 



4.2.2 General Field Procedures for Indoor C ap Assessment 

If the analytical results of soil gas sampling indicate a significant risk to human health 
(see Section 6.0), the indoor cap (floor of Building 228) will be inspected for visible 
cracks, penetrations, and gaps that could allow COCs to enter the building. Ideally the 
floor would be cleared and cleaned to facilitate the cap assessment. However, such 
clearing and cleaning may not be possible. While assessment of the indoor cap can be 
perfoimed, the assessment is anticipated to be limited m scope to what can visually be 
seen. Therefore, EKl will visually inspect and photograph the floor, and will prepare a 
wiitten description of the visible portions of the floor. Areas that camiot be seen will be 
noted. If peneti'ations, cracks, or other potential pathways that may allow the migration 
of COCs into the building are observed, physical improvements may be recommended to 
address the identified issues, likely during building renovations. However, depending on 
the data collected, there may be no indication of vapor intiiision and thus crack repair 
may not be needed. If large or blatant cracks or peneti'ations are observed, some options 
for sealing these penetrations could include concrete patches, epoxy sealants, or other 
means, depending on the conditions encoimtered. The suggested repairs, if any, may be 
perfoimed by the Trust's Remediation Contractor, a separate contractor, or Tiiist 
maintenance persoimel, depending on the tasks required, skill sets of the contractors, and 
purchasing process of the Tnist. Modifications to the indoor cap, if any, will be 
documented in the Construction Completion Report. If no significant nsk to human 
health is indicated by the analytical results of soil gas sampling, no indoor cap assessment 
will be perfoimed. 

4.3 Field Q uality C ontrol Samples 



A field duplicate for the soil gas samples will be collected as part of this investigation. A 
field duplicate is a sample collected at the same time, and from the same source and 
depth as the associated primary sample. Field duplicate pairs are collected to assess the 
consistency or precision of the laboratory's analytical system. The QAPP specifies a 
frequency of ten percent for field duplicates; therefore, one field duplicate sample will be 
collected and subnutted to the laboratory for analysis. 

4.4 Post-Sample C ollection Activities 

After completion of the soil gas sampling, a State of Califoima-licensed land surveyor 
will survey the sampling locations. EKI has assumed that PLS Suiveys, Inc. of Alameda, 
California will perfoim the surveying under the direction of EKI. The surveyor will 
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report the smTey coordinates in both NAD 27 and PLLW survey datums, as well as 
identify the control points used to prepare the survey. 

Decontaimnation rinse water fi'om the investigation, if any, will be drummed and 
sampled for charactenzation and appropriate disposal. Other anticipated investigation- 
denved waste includes containers of plastic bags with used personal protective equipment 
and non-hazardous ti'ash. The non-hazardous trash will be disposed of with Trust 
municipal trash. Disposal of all wastes will be the responsibility of the Trust. 
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5.0ANALYTICAL METHODS 



The Tnist plans to use Air Toxics, Ltd. of Folsom, California, a State-ceitified analytical 
laboratory to analyze the soil gas samples and duplicate sample. The soil gas samples 
and duplicate sample will be analyzed for VOCs by EPA Method TO-15, with SIM (if 
necessaiy to achieve detection limits to compai'e to ESLs) and for PAHs by EPA Method 
TO-13 on a standard two-week turnaround time. Per the Presidio QAPP, the laboratoiy 
will provide data m Level III package with 1 percent of the data being reported m a 
Level IV package. 

The analytical quality control criteria are provided in the QAPP. Analytical data for soil 
gas samples will be validated by DataVal, Inc. of Novate, California. 
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6.0 EVALUATION OF POTENTIAL HUMAN HEALTH RISKS 



The results of the soil gas sampling events will be compared to ESLs or site-specific 
goals for commercial/industiial workers. 

If ESLs are exceeded, site-specific goals for COCs identified in soil gas may be 
calculated using the Jolinson and Ettinger ("J&E") model for soil gas (SG-ADV.xls) as 
published by U.S. EPA (2004). Presidio -specific parameters obtained during the 
Building 937 investigation (EKl, 2006) will be used to perfonn the calculations. The 
concentrations detected in soil gas will be compared to the calculated soil gas goals (risk- 
based target concenti'ations or RBTCs) as well as ESLs to support the overall assessment 
of the data obtained dming implementation of the work plan. 

The chemical-specific risks and His due to vapor intiiision measured in soil gas will be 
calculated for each population by suimning the ratio of tlie maximum soil gas 
concentration with its respective RBTCsg for carcinogenic and non-carcmogenic COCs. 
For carcinogens, the summed ratio for each population will be multiplied by 10"^ to 
calculate estimated lifetime incremental cancer risks. For non-carcinogens, the summed 
ratio for each population will equal the total estimated Hazai'd Indices. 

The equation for calculating the estimated lifetime incremental cancer nsk for each 
population IS as follows: 



Risk _Y^SG-,^10 

'■^'^'^ population £_, 



RBTC,,_,_, 



where Csg-i is the maximum concentration of cai'cinogemc chemical "i" in the soil gas 
samples and RBTCsgci is the risk-based soil gas carcinogenic target concenti'ation for 
that chemical "i". 

Similarly, the total Hazard Index ("HI") for each population is as follows: 



HI — ^ 

populoUon ~ / . 



• SG-i 



^ Tlie future land use for Building 228 is uncertain at this time; the area is designated for 
commercial/recreational land use. Soil gas and indoor air calculations performed previously at the 
Building 937 Aiea (EKI, 2006) for recreational and commercial/industrial exposure scenarios resulted in 
more stringent risk levels for tlie commercial/industrial exposure scenario. The risk calculations were 
driven by tlie commercial/industrial exposure scenario. Therefore, only commercial/industrial exposure 
calculations are presented in tliis document. 
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where Csgi is the maximiim concentration of non-carcinogenic chemical "i" in the soil 
gas samples and RBTCsGnciis the risk-based soil gas non-cancer target concenti'ation for 
that chemical ^'i". 

The results of the soil gas sampling event will be used to calculate potential risks, using 
the equations and methods described above. This infonnation will be used to detennine 
if fiiither assessment of potential vapor intrusion risks is warranted. 
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7.0 FOLLOW-UP ACTIVITIES, REPORTING, AND SCHEDULE 



EKI recognizes that the schedule of this sampling event is important to the Trust for 
coordination with the Building 207/231 CAP Implementation Work Plan. Field activities 
will commence upon stakeholder approval of this Work Plan. For planning pmposes, 
EKI anticipates soil gas sampling will be perfonned in June or July 2008, assuming 
stakeholder approval is obtained by mid Jmie 2008. It is anticipated that the soil gas 
sampling events can be completed m one day. Upon receipt of the laboratory data, EKI 
will review the data and calculate potential human health nsks. EKI will provide the 
Tiiist with a summary of potential healtli nsks witliin two weeks of the receipt of the 
laboratory data. 

After review of the soil gas data, the Trust will schedule a conference call with the 
stakeholders to discuss the existing data. The discussion of the data may occur' at a 
regularly scheduled Building 207/231 CAP Implementation data review session or, 
depending on the timing of data receipt and the Tiiist's needs to begin evaluating futui'e 
options, a separate conference call may be held to discuss the data. 

If chemical concentrations in the soil gas samples are less than the applicable ESLs or 
site-specific goals, then no fmther action with regard to vapor intrusion activities will be 
taken and an indoor cap assessment will not be performed. Upon receipt of validated 
analytical data and discussion with the stakeholders, the results of the sampling and the 
conclusions will be incorporated into a sampling report that can be included in the 
Building 207/231 CAP Implementation Constiiiction Completion Report. 

If cheimcal concentrations m the soil gas samples are greater than the applicable ESLs or 
site-specific goals, then the Trust will summarize the data and meet with the stakeholders 
(NPS, Water Boai'd, RAB, and Trust Real Estate) to assess the options for follow-up 
assessment. The options will depend on the planned reuse of Building 228 and could 
include the following, among others: 

• perfoimance of indoor air sampling after tlie building has been cleaned up for a 
known futui'e reuse; 

• reassessment of applicable site-specific goals based on the final planned land use 
that will be determined by the Tmst and their developer (e.g., a storage warehouse 
that is occupied only occasionally will have significantly less exposure than 
standard commercial/industrial use or recreational use); or 

• incorporation of mitigation measures into the planned redevelopment (e.g., the 
reuse of the building could include the installation of positive pressure ventilation 
or subslab ventilation). 

If the cheimcal concentrations in the soil gas samples are greater than the revised site- 
specific goals using the final plamied land use exposure assumptions, the building's 
indoor air will be sampled for the constituents that were detected in the soil gas survey 
once the building has been cleaned up and prepared for reoccupation. 
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As stated above, the results of the samphng and the conchisions will be incorporated into 
a sampling report that can be included in the Building 207/231 CAP Implementation 
Constiiiction Completion Report. However, the specific follow-up activities and the 
associated timing for implementation will depend on the plamied reuse and the associated 
reuse schedule. Additional coordination work between Trust Real Estate and 
Remediation departments may be identified in the Completion Report. Notifications for 
reuse and constiiiction at Building 228, if necessary, will be addi'essed in the land use 
control documentation. 
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XABLEl 
BLULDING 228 DATA QUATTTY O^ECTIVES 

Presidio of San Francisco, California 



State IheRxWem 



I denti^ Uie Dedaoiis 



Identify Ii^Dutsto the 
Dedacns 



Define tl^ study 
Boundaries 



Devdcp Dedaai Rules 



Specif Limits on 
E>eciaon. EjTors 



OpdnizE the Dea^ 



Total petioleiim hydiocarbous ('TPH") as 
gasoline, diesel, aiid fuel oil aid volatile 
organic compounds ("VOCs") have been 
detected in soil and groundwater above 
i^jplicable cleaaup levels in aieas north of 
Building 228 and TPH as diesel and fiiel 
oil have been detected in soil above 
iqjphcable cleaimp levels soutli of 
Building 228. An indoor air assessment 
will be conducted to evaluate the 
potential for vapor intnision of VOCs 
fiom the subsurface into indoor aii. 
Inspection of the building slab may also 
be perfoiiued to assess potential for v^or 
intnision if the analytical results of soil 
gas sampling demonstiate tliat VOCs aie 
present in concentiations that pose a 
potentially significant risk to himian 
health. 

Tliree foiiiier undergiound storage tanks 
(228.1,228.2, and 228.3} ai-e located to 
the north of the building were used by the 
Army to store Stoddaid solvents for the 
diy cleaning operations at Building 228. 
Tlie tanks have been removed; howevei', 
contaminated soil in this aiea cannot be 
removed without compromising tlie 
historical wall's stmctural integrity. 

This sampling progiam is proposed to 
evaluate vv^iether residual subsurface 
chemicals pose a significant risk to future 
recreational or commercial building 
occupants thiough the vqjor intrusion 
exposme pathvray. 

Effectiveness of subslab vapor sampling 
is limited by the position of the building 
on a slope and siibslab Eiccess; therefore, 
perimeter soil gas sampling is proposed. 



1. Aie residual petioleum hydiocaitons 
and VOCs fiom previous Arniy impacts 
present in the soil gas at Building 228? 

2. If residual peti-oleum hydrocai^bons and 
VOCs aie present in tlie subslab vapor or 
soil gas, aie they present at concentrations 
that are potentially a significant risk (i.e., 
greaterthan 10' lifetime incremental 
cancer risk or a cumulative noncancer 
hazaid index ("HT') >!)? 

3. Does the existing slab and foundation of 
Building 228 provide a sufficient cap for 
limiting potential exposure to residual 
petioleiim hydrocaibons in the subsurface? 
Aie improvements or modifications 
necessaiy to enhance the c^? 



1. Results of previous 
chemical analysis of 
soil and gioundwater 
samples. 

2. Results of chemical 
analysis from soil gas 
investigation. 

3. DTSC Guidance. 

4. Visual assessment 
of the building slab. 



Tlie study boiindaiies for 
the soil gas investigation 
are neai' tlie perimeter of 
Building 228 (south of the 
historic wall) as internal 
subslab access is not 
available. 

Tlie indoor cap assessment, 
if perfoniied, vidll be 
conducted within 
Building 228. 



1. If chemical concentrations ai'e detected in soil gas 
samples, potential risks associated vidth those 
chemicals due to vapor intnision will be assessed. If 
potential risks aie not significant, then no fiiithei' 
vqjor intiiision assessment is wairanted. If no 
chemicals aie detected in the soil gas samples, then no 
fiirther action will be wananted and no indoor cap 
assessment will be perfoniied. 

2. If the risk associated with chemicals in soil gas 
due to vapor intnision is less than or equal 10' for 
caicinogens or a HI of 1 for non-caicinogens, then no 
indoor cap modifications will be proposed and no 
indoor cap assessment will be perfoniied. 

3. If chemical concentiations in soil gas pose a risk 
greaterthan 10' for caicinogens or greater than an HI 
of 1, tlie TiTist can present potential options in the 
completion report for follow-up assessment during 
development activities. An indoor cap assessment 
will be perfoniied. 



1. Field, analytical, and 
data validation procedures 
will follow the QAPP 
(TetiaTech, 2001), as 
modified to follow DTSC 
Guidance. Duplicate soil 
gas samples will also be 
collected per tlie QAPP. 



Tlie portion of Building 228 acting as ac^ is i^Dproximately 75' x 
70'. 

1. Five soil gas samples and one duplicate sample will be collected 
fiom locations outside Building 228, as shown on Figure 2. Subslab 
v^or samples cannot be collected due to access constraints and 
crawl space below the building. Samples will be collected fiom tlie 
soil gas fiom aieas neai' the known impacted soil and aioiind the 
perimeter of the building. Probes will be advanced to collect soil gas 
samples at ^proximately five feet below ground surffice. Soil gas 
samples will be collected in SUMMA canisters and analyzed by a 
fixed laboratoiy for VOCs using US EPA Method TO-15 with SIM, 
if necessary. Tlie two samples neai" the southeastern comer of the 
building will be collected on sorbent caitridges and analyzed for 
PAHs using US EPA Method TO-13. Diiphcates of 10% of the soil 
gas samples will also be analyzed by US EPA Metliods TO-13 and 
TO-15. Soil gas data will be validated by a data validation fuiii. 



Abbreviations: 

DTSC 

DTSC Guidance 

HI 

PAHs 

QAPP 

TPH 

US EPA 

VOCs 



Department of Toxic Substances Contiol, California Environmental Protection Agency 

InterimFinal, GiAdaiics for ttieEvalijation arid T^tigaUon of &jbsurface Vapor Irtrusontn DTSC, dated 7 February 2005. 

Hazard Index 

polycyclic aromatic hydrocarbons 

Presdio-WdeQualityAssurance Project Plan, Sampling and Anal^s Plan, Tetra Tech EM Inc., dated April 2001 . 

total petroleum hydrocaibons 

U.S. Environmental Protection Agency 

volatile organic compounds 
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TABLE 2 
SAMPLE LABORATORY ANALYSIS MATRIX 



Presidio of San Francisco, Califoruiii 



Sample ID 


Sample Depth 
(ft bgs) 
(note 1) 


Matrix 


L aboratory A nalyses 


VOCs 
(US EPA TO-15) 


PAHs 
(USEPATO-13) 


Soil Gas Samples 


228SG101(5) 
228SG102(5) 
228SG103(5) 
228SG104(5) 
228SG105(5) 


5 
5 
5 
5 
5 


so 1 gas 
so 1 gas 
so 1 gas 
so 1 gas 
soil gas 


* 
* 
* 

* 


* 
* 



Abbreviations: 

ft bgs - feet below ground surface 

ID - identification 

QA/QC - quality assurance/ quality control 

PAHs - polycyclic aromatic hydrocarbons 

VOCs - volatile organic compounds 

US EPA - United States Environmental Protection Agency 

Notes: 

(1) Proposed soil sample depths may be modified based on field conditions. 

(2) Per QAPP guidance, one duplicate will be collected for every ten samples on each day of the field 

work. A duplicate sample will be noted with "DUP" in the Sample ID. Duplicate maybe collected from 228SG103. 
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Figure 1 




Reference: Basemap source: Presidio Trust, 2006. 

Legend: Note: 
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APPENDIX A 

FIELD METHODS AND PROCEDURES FOR SOIL GAS SAMPLING 

Building 228, Presidio of Sail Francisco, California 

A-1 Soil Gas Sampling 

Soil gas sampling will be conducted generally in accordance with Trust Standai'd 
Operating Procedure No. 01 1, Soil Gas Sampling Methods, found m the Tnist QAPP, and 
the joint Depaitinent of Toxic Substances Control ("DTSC") and Regional Water Quality 
Control Board, Los Angeles Region ("LARWQCB") guidance, Qntitied Advisory— Active 
Soil Gas Investigations and dated 28 January 2003. Samples wiU be collected in a 6-liter 
SUMMA canister and on a sorbent cartiidge provided by the analytical laboratoiy. 

To collect soil gas samples, a boring will be advanced by direct push technology to the 
desired sampling depth, 5 feet below ground surface ("bgs"). Once the desired depth is 
achieved, a stainless steel implant comiected to polyethylene tubing (l/4-or-l/8 inch 
diameter) will be placed in the bottom of tliehole and covered with 6-12 inches of sand. 
Above the sand, the hole will be filled with hydi'ated bentomte to create a seal. The 
sample tubing will protmde thi'ough the bentomte to allow collection of the soil gas 
sample from the implant. Subsmface conditions will be allowed to equilibrate for 30 
rmnutes before purging and sampling in accordance with cmi'ent state gmdelmes. 
Because a fixed laboratory will be used, a pui'ge volume test will not conducted prior to 
collection of soil gas samples. As part of the Bmlding 937 soil gas investigation in July 
2006, TEG of Rancho Cordova, California collected soil gas samples and analyzed the 
samples using EPA Method 8260 m a mobile laboratory. TEG performed a pui'ge 
volume test by analyzing samples collected after 1, 3, and 7 pui'ge volumes were removed 
from the soil gas implant. TEG found that 7 pui'ge volmnes produced the liighest 
concentrations of VOCs. For tliis investigation, 7 pui'ge volumes will be purged into a 
"purge" SUMMA canister at each location prior to the collection of the soil gas sample 
that will be analyzed by the analytical laboratoiy. 

The volmne of gas to be purged will be calculated for each sample location based on the 
following variables: 

• Length of filter pack m inches ("FP"); 

• Borehole diameter in inches (^'BH"); 

• Length of tubing used in feet ("TL"), 

• Imier diameter of tubing m inches ("TD") 

• Flow rate of SUMMA camster in milliliters per minute ("FR"). 

The formula to deterrmne one purge volume is: 
PV = CF*[FP*re*(0.5*BH)-+ 12*TL*(0.5*TD)-] 
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Where PV is one purge volume (in liters), and CF is a unitless conversion factor of 
0.016387 to convert cubic inches into liters. 

Since seven purge volumes will be pui'ged prior to sample collection, the formula to 
determine the pui'ge time is: 

Time (minutes) = 7*PV / (1000*FR) 

The joint LARWQCB and DTSC guidance recommends a purging and sampling rate for 
filling of SUMMA canisters of between 100 and 200 milliliters/minute. The analytical 
laboratory will set all flow regulators to be used for soil gas pm'gmg and collection of soil 
gas samples to fill at the same rate and at a value in the range recommended. The 
analytical laboratory will communicate the rate to EKI when the SUMMA camsters ai'e 
shipped. 

The purge SUMMA canister and sample collection SUMMA canister will be connected 
such that no tubing or piping will be removed or recomiected between the purging and 
sample collection. After the appropriate volume of gas has been pui'ged, the valve to the 
purge SUMMA canister will be closed and the valve to the sample collection SUMMA 
canister opened. The valve to the sample collection SUMMA canister will be closed 
when there is approximately 5 inches Mercury of vacuum pressure in the camster. The 
final vacuum pressure will be recorded. If a SUMMA canister anives at Air Toxics with 
no remaining vacuum pressiu'e, that SUMMA may not be analyzed due to the possibility 
that a vacuum leak occurred following completion of sampling at that location. 

During sampling leak detection compounds, such as 1,1-difluoroethane or 
tetrafluoroethane, wliich are found in "dust-off sprays, will be regularly discharged 
aroimd all tubing joints where leakage of ambient air into the system could potentially 
occm". These compounds were selected as the leak detection compounds because they are 
non-toxic gases that are easily identifiable during analysis and do not occur at 
contaminated sites. Therefore, it does not interfere with the quantitative analysis of 
VOCs. 

After sampling into the SUMMA has been completed, the purge and sample collection 
SUMMAs will be removed from the tubing. The sorbent cartridge used for collection of 
the soil gas sample to be analyzed by US EPA Method TO-13a will be attached to tlie 
tubing. An air pump with a flow regulator will be attached to the sorbent cartridge using 
clean tubing. Following comiection of the sorbent caitiidge to the tubing and the air 
pump, 20 liters of soil gas will be pulled from the boring through the sample cartiidge at 
a rate between 100 and 200 mililiters/iumute. Exposing the sorbent cartridge to 20 liters 
of soil gas will msui'e that the detection limit for naphthalene is lower than the applicable 
ESL for shallow soil gas. After 20 liters of soil gas has been pulled through the sorbent 
cartridge, the pmup will be shut off and tlie sorbent cartridge packed according to 
laboratoiy instructions. 
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A field duplicate soil gas sample for analysis at a fixed laboratory will be collected from 
sample location 228SG101in the manner described above. 

At the discretion of the Trust, sampling tubing may be left in place for possible 
resampling at a later date. When sampling has been completed, the tubing will be 
removed and the bentonite will seal the boring. Borings within concrete or asphalt will 
be repaved upon completion of the work. 

A-2.0 Disposal of Investigation-Derived Wastes 

Wastes generated during the investigations at Building 228 will include gloves and other 
personal protective equipment. Since the soil gas samples will be collected by direct 
push technology, no soil residuals are anticipated. Any wastes generated during the 
sampling event will only be exposed to limited vapor concentrations which are not likely 
to contain chemicals of concern. Therefore, no hazardous waste residuals are expected 
from the sampling event. 
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1.0 BACKGROUND 

Soil gas samples are collected in environmental investigations to assess the vapor phase of contaminants 
in the vadose zone (soil gas) or other gaseous constituents of interest. Soil gas samples can be collected 
using several methods. This standard operating procedure (SOP) presents sample collection procedures 
for collecting soil gas samples m Tedlar® bags, glass sampling bulbs, and stainiess-steel canisters. Tedlar* 
bags and glass sampling bulbs are best suited for on-site or near-site chemical analysis, whereas steel 
canisters are best suited for shipping samples to a full service laboratory. 

1.1 PURPOSE 

The purpose of this SOP is to provide guidance for the use of Tedlar®bags, glass sampling bulbs, and 
stainless-steel canisters for soil gas sample collection. Soil gas samples collected by these methods may 
be analyzed for volatile organic compounds (such as trichloroethene, benzene, and toluene) and for 
inorganic parameters (such as nitrogen, oxygen, and carbon dioxide). 

1.2 SCOPE 

This SOP applies to all personnel collecting soil gas samples in Tedlar® bags, glass sampling bulbs, or 
stainless-steel canisters. The site-specific work and sampling plans should be followed during soil gas 
sampling activities. 

13 DEFINITIONS 

Soil Gas: The gases or atmosphere filling the void spaces in soils and unconsolidated sediments, These 
gases may all be of natural origin, but manmade contaminants or by-products may be present in 
detectable quantities. 

Tedlar® Bag: Inflatable bag manufactured from proprietary non-reactive synthetic material impermeable 
to gases, 

1.4 REFERENCES 

American Society for Testing Materials (ASTM). 1993. "Standard Guide for Soil Gas Monitoring in tlie 
VadoseZone." Environmental Standards on Environmenta! Sampling. Second Edition. 1997 
ASTM D 5314-92. January. 
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U.S. Environmental Protection Agency (EPA). 1984. Characterization of Hazardous Waste Sites - 
A Methods Manual: Volume II, Available Sampling Methods. Second Edition. 
EPA-600/4-84-076. December. 

EPA. 1988. Compendium of Methods for the Detennination of Toxic Organic Compounds in Ambient 
Air. Method TO-14. Atmospheric Research and Exposure Assessment Laboratory. Research 
Triangle Park, North Carolina. EPA-600/4-89/017. June. 

EPA. 1990. "General Precautions in the Use of Canister Sampling for Measuring VOCs in Ambient 
Air." OfTiceof Solid Waste and Emergency Response. Bulletin Board. 

1 .5 REQUIREMENTS AND RESOURCES 

When using the Tedlar® bag collection method, the following items are needed: 

" A sampling port and attached sampling line, ready for sampling 

• A pump (SKC universal flow pump or equivalent), capable of pumping at least 3 liters per 
minute toallowpurgingof the sample point prior to collection of soil gas samples 



• 



Sampling lines (dedicated, 0.375-inch outer diameter Tygon tubing) to connect all field 
equipment 



• "Y"-branched plastic (Teflon -Uned if available) sampling hose for duplicate collection 

• 500-cubic~centimeter (cm^) Tedlar® bags, wilii metal fittings 
" Vacuum chamber 

When using glass sampling bulbs to collect soil gas, the following items are needed: 

• A supply of clean 250- or 500-milliIiter (mL) glass gas sampling bulbs with stopcock valves 

• Tygon* tubing or equivalent of appropriate size to connect the sampling bulb to the sample 
port and vacuum system 

• A vacuum pump to purge the sampling system and to allow for sample collection. A 
vacuum/volume system capable of measuring purge volimies is desirable. 

o A sampling system with an inline pressure gauge 

o A source of heated air to purge and decontaminate the reusable glass sampling bulbs prior to 
initial use and between each subsequent use. This may consist of a simple hand-held hair 

drier. 
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When using steel canisters to collect soil gas, the following items are needed: 

• A supply of clean, evacuated stainless-steel canisters (SUMMA® canisters) with a pressure 
gauge to verify internal pressure 

• A vacuum pump (SKC universal flow pump or equivalent) to allow purging of the sample 
point prior to collection of soil gas samples 

• Tygon® tubing or equivalent of appropriate size for connecting the sampling port to pump 
(during gas point purging) and the sampling port to stainless steel canister (during sample 
collection) 

• Y-branched tubing (plastic, Teflon®-lined if available) for duplicate collection 

2.0 PROCEDURES 

This section describes selection of soil gas sampling locations and general preparation of the sampling 
system to be used. This section also provides detailed procedures for collecting samples using Tedlar® 
bags, glass bulbs, and stainless-steel canisters. Finally, this section discusses additional considerations 
that affect soil gas sampling (including duplicate and equipment blank sample collection, 
decontamination, and sample transfer) and summarizes the advantages and disadvantages of each 
sampling method, 

2.1 SAMPLING LOCATION SELECTION 

Sampling locations should be selected and prepared for sampling as described in a project-specific field 
sampling plan (FSP). Soil gas samples may be collected fi-om depths as shallow as 3 feet or as great as 50 
feet, depending on the objectives of the project, the site soil conditions, and the specific equipment used 
to penetrate to depth. 

2.2 SAMPLING SYSTEM PREPARATION 

Typical sample probe assemblies may consist of three types: (1) a hand-driven soil gas probe 4 feet in 
length, (2) a drill rig-driven soil gas probe 2 feet in length, and (3) a hydraulic-driven soil gas probe 3 feet 
in length. The probes may be assembled in series to reach the desired sampling depth. The probes will be 
driven to or emplaced at the desired sample collection depth, and then fitted with the Tygon® sampling 
line. 
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Once fitted with the sampling line, the ambient air within the sampling system is purged. Usually, three 
system volumes are purged prior to sample collection. If the sampling system purge volume cannot be 
measured, tiien a standard purge time of 3 to 5 minutes should be used. 

After the system is purged of ambient air but before the pump is turned off, about 2 inches of the 
sampling line closest to the entrance port of the pump should be folded over itself and the tubing should 
be clamped to keep ambient air from reentering the system. This is not necessary when sampling with 
glass bulbs because the bulbs are already connected to the sampling line. After the system is purged and 
sealed to ambient air, the pump should be turned off. Sample collection can now proceed using a Tedlar® 
bag, a glass bulb, or a stainless-steel canister. 

2.3 SAMPLE COLLECTION USING TEDLAR® BAGS 

Soil gas can be collected for chemical analysis in a 500-cm^ Tedlar gas sampling bag. This can be 
accomplished by using an SKC pump to induce a vacuum on the exterior of the bag. This will cause the 
Tedlar® bag to be inflated with soil gas. The following procedure should be used: 

1. Connectthefreeendof the Tygon® tubing {previously inserted through the top of the 
vacuum chamber) to the Tedlar® gas sampling bag. Open the valve on the gas sampling 
bag and place the tubing into the body of the vacuum chamber. 

2. Place the top on the vacuum chamber. 

3. Connect the free end of the evacuation tube to the SKC pump. 

4. Turn on the pump. This should create a vacuum in the chamber, and the Tedlar® bag 
should fill at a rate of approximately 2 liters per minute. The rate at which the Tedlar* 
gas sampling bag fills will depend on the porosity and permeability of the soil. 

5. The minimum amount of soil gas needed for analysis is approximately 0.25 liter. 

6. If less than 0.25 Uteris collectedafter4minutesofsampling, raise the soil gas probe 0.5 
foot (if possible). Continue to evacuate the vacuum chamber for another minute. If the 
minimum required soil gas is not collected, repeat the procedure again. If the minimum 
required volume of soil gas is still not collected, abandon the collection process. All 
steps conducted are to be accurately recorded in the field logbook. 

7. Remove the top of the vacuum chamber after the soil gas sample is collected in the 
Tedlar® bag. 

8. Close the valve on the Tedlar® gas sampling bag, clamp the Tygon® tubing, and remove 
the Tedlar® gas sampling bag. 
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9. Turn off the pump. 

10. Label the Tedlar® bag and its corresponding field datasheet (see Attachment A) with the 
sample number. An alternative documentation procedure is to enter the requisite 
information in the field logbook. Fill out the rest of the field datasheet. 

2.4 SAMPLE COLLECTION USING GLASS BULBS 

Soil gas also can be collected for chemical analysis in a glass bulb. When this sampling method is used, 
the glass bulb must be connected to the sampling system and purged of ambient an- along with the 
sampling line before the sample is collected. The system is purged and the sample is collected using the 
following procedure: 

1 . Connect one end of the glass bulb to the sample line and die other end of the glass bulb to 
the vacuum pump using Tygon® tubing, and then open both stopcocks on the bulb. 

2. Turn on the vacuum pump and purge the sampling system as discussed in Section 2.2. 

3 . Turn off the vacuum pump. 

4. Observe the inline pressure gauge to determine when the vacuum in the bulb has been 
filled with soil gas. This may require several minutes, particularly in soils with low 
porosity and permeability. If the vacuum in the bulb has not dropped after 4 minutes of 
sampling, raise the soil gas probe in 0.5-foot increments in an attempt to find a more 
permeable zone. If the soil gas probe is moved, guard against leakage of ambient air into 
the system and repurge if necessary. 

5. Once the vacuum in the gas sampling bulb has been filled, close off the upstream 
stopcock on the bulb, then the downstream stopcock and disconnect the bulb from the 
sample line. 

6. Label the glass bulb and its corresponding field datasheet (see Attachment A) with the 
sample number. An alternative documentation procedure is to enter the requisite 
information in the field logbook. Fill out the rest of the field datasheet. 

2.5 SAMPLE COLLECTION USING STAINLESS-STEEL CANISTERS 

Soil gas also can be collected for chemical analysis in a stainless-steel, evacuated canister. Often, these 
canisters are used to collect duplicate samples for off-site analysis from locations that are being sampled 
for field screening analysis using Tedlar® bags or glass bulbs. 
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When this method is used, the canister is connected directly to the purged Tygon® sampling tube. To 
prevent ambient air from entering the canister during sample collection, all connections must be airtight. 
To collect soil gas samples using this method, the following procedure is used: 

1. Measure the canisterpressurersadmg, ambient air temperature, and ambient air pressure, 
and record the readings in the field logbook before sample collection. 

2. Open the canister pressure valve, which will allow the evacuated stainless-steel canister 
to draw in soil gas until the canister reaches ambient pressure. When the sampling valve 
on the canister shows that ambient pressure has been reached, close the sampling valve 
and remove the canister from the sampling line. 

3. Measure and record the post-sampling pressure reading on the canister pressure valve. 

4. Label the canister and its corresponding field datasheet (see Attachment A) with the 
sample number. An aheraative documentation procedure is to enter the requisite 
information in the field logbook. Fill out the rest of the field datasheet. 

2.6 DUPLICATE AND EQUIPMEIVT BLANK COLLECTION 

Duplicate soil gas samples will be collected at each site as required in the project-specific FSP. 
Generally, one duplicate sample will be collected for every ten samples collected. Each duplicate is 
collected in conjunction with a corresponding environmental sample. 

To collect duplicate samples, a Y-branched sampling hose will be connected to the vacuum chamber or 
pump. Two Tedlar® bags, glass bulbs, or stainless-steel canisters will be attached, one to each end of the 
Y-branched hose. Sample collection will proceed as described above. After collection, one sample will 
be labeled as the environmental sample and one as the duplicate. 

Equipment blanks also will be collected at each site as required in the project-specific FSP. Generally, 
one blank will be collected for every ten samples collected. Blanks will be collected by running ambient 
air through the sampling system immediately after it has been decontaminated, and by collecting the 
ambient air in a Tedlar® bag, glass bulb, or stainless-steel canister using the same procedures used to 
collect environmental samples. Blank sample collection is conducted upwind of any observed 
interference, and the location of the sampling should be recorded in the field logbook. Equipment blanks 
are collected to ensure that field equipment decontamination procedures are adequate. 
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2.7 DECONTAMINATION 



Sampling probes should be decontaminated before the first sample is collected and between sampling 
points. Probes that are grossly contaminated should be decontaminated using a high-pressure steam 
cleaner. Probes that are not grossly contaminated can be decontaminated by brushing off loose soil 
particles, then heating the probes until they are warm to the touch to drive off any volatile contaramants. 
Heating times of 7 to 1 minutes are generally sufficient for this purpose. This brushing and heating 
method greatly reduces the generation of decontamination fluids. 

Glass sampling bulbs also must be decontaminated between each use. This rtmy be accomplished by 
purging heated air through the bulbs using a hand-held hair drier and the vacuum pump. Highly 
contaminated bulbs may require decontamination using either a methanol or soapy water wash and a 
deionized water rinse. 

If Y-branched tubing or any other sampling equipment is to be reused, it must also be decontaminated 
between samphng locations. 

2.8 SAMPLE TRANSFER 

After collection, each sample container will be transported to the designated laboratory for analysis. In 
many cases, samples will be analyzed on site in a mobile laboratory. 

2.9 ADVANTAGES AND DISADVANTAGES OF EACH SAMPLING METHOD 

Tedlar bags are relatively inexpensive to use but can only be used once and then must be disposed of. If 
the soil formation being sampled has a low porosity and permeability, such as clay or silty clay, it may 
not be possible to fully inflate the Tedlar® bag with soil gas. 

Glass bulbs are more expensive than Tedlar® bags but they can be reused indefinitely, as long as they are 
not broken. However, bulbs must be decontaminated between each use, and periodic equipment blanks 
must be analyzed to veriiy that the decontamination procedures used are effective. 

Stainless-steel canisters are very expensive and, therefore, are not cost-effective when conducting on-site 
analysis. The advantage of this type of sampler is that confirmation samples may be collected and 
shipped off-site for analysis with excellent assurance of sample integrity. 
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3.0 PRECAUTIONS 

Both Tedlar® bags and glass bulbs are transparent to light, and many volatile compounds are subject to 
degradation in sunlight. As a result, samples should be stored in a dark place, such as a cooler, and 
analyzed as quickly as possible. In general, samples collected in Tedlar® bags or glass bulbs should be 
analyzed within 24 hours after collection, at a maximum. This will ensure sample integrity and minimize 
contaminant loss by degradation processes or absorption onto surfaces. 

The concentration of volatile organic contaminants in the vapor phase in soil gas is a function of many 
complex and dynamic variables. Soil gas results do not usually show a direct correlation to groundwater 
contamination. However, soil gas may reflect to groundwater contaminant conditions and can be a usefijl 
tool for locating sources of volatile organic contamination in groundwater quickly and inexpensively. 

While sampling, each sampling location should be screened with a flame ionization detector (FID) or 
photoionization detector (FID} following sample collection. The result of the FID or PID screening 
should be recorded on the sample container and field sheet so that the chemist analyzing the sample can 
determine whether sample dilutions or smaller sample volumes are required for analysis. 
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FIELD DATASHEET FOR SOIL GAS SAMPLING METHODS 



Date: 



Project/Site Name: 



Time: 



MWO No.: 



Sample Container; 



Tedlar®Bag: 



Glass Bulb: 



SUMMA® Canister: 



Sampling Location and Depth: 



Description of Location: 



Sample Location Purged: Yes , 



FID or PID (circle one) Reading: 



Sample Relinquished By: 



Date/Time: 



Sample Received By: 



Date/Time: 



Attach field copy of sample label or write in sample number. 



Notes: 
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1.0 BACKGROUND 

All nondisposable field equipment must be decontaminated before and after each use at each sampling 
location to obtain representative samples and to reduce the possibility of cross-contamination. 

1.1 PURPOSE 

This standard operating procedure (SOP) establishes the requirements and procedures for 
decontaminating equipment in the field. 

1.2 SCOPE 

This SOP applies to decontaminating general nondisposable field equipment. To prevent contamination 
of samples, all sampling equipment must be thoroughly cleaned prior to each use. 

1.3 DEFINITIONS 

Nonpbospbate soap: Alconox® and Liquinox® are common laboratory grade products 

1.4 REFERENCES 

U.S. Environmental Protection Agency (EPA). 1992. "RCRA Groundwater Monitoring: Draft 
Technical Guidance." Office of Solid Waste and Emergency Response. Washington, DC. 

EPA/530-R-93-001. November. 

EPA. 1994. "Sampling Equipment Decontamination." Environmental Response Team SOP No. 2006. 
Revision No. 0.0. August U. (On-Line Address: 
http://ww\v .ert.org/media resrcs/media . resrcs.asp .) 

1.5 REQUIREMENTS AND RESOURCES 

The equipment required to conduct decontamination is as follows: 

• Scrub brushes 

• Large wash tubs or buckets 

• Squirt bottles 

• Nonphosphate soap 
" Tap water 
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• Distilled water 

• Plastic sheeting 

• Aluminuin foil 

• Methanol or hexane 

• Dilute (0.1 N) nitric acid 

• Steam cleaner 



2.0 PROCEDURES 



The procedures below discuss decontamination of personal protective equipment (PPE), cirilling and 
monitoring well installation equipment, borehole soil sampling equipment, water-level measurement 
equipment, and general sampling equipment, 

2.1 PERSONAL PROTECTIVE EQUIPMENT DECONTAMINATION 

Personnel working in the field are required to follow specific procedures for decontamination prior to 
leaving the work area so that contamination is not spread off-site or to clean areas. All used disposable 
protective clothing, such as Tyvek® coveralls, gloves, and booties, will be containerized for later disposal. 
Decontamination water will be containerized in 55-gallon drums. 

Personnel decontamination procedures will be as follows: 

1. Wash neoprene boots (or neoprene boots with disposable booties) with Liquinox or 
Alconox solution and rinse with clean water. Remove booties and retain boots for 
subsequent reuse. 

2. Wash outer gloves in Liquinox® or Alconox® solution and rinse in clean water. Remove 
ojter gloves and place into plastic bag for disposal. 

3. Remove Tyvek® or coveralls, Containerize Tyvek® for disposal and place coveralls in 
plastic bag for reuse. 

4. Remove air purifying respirator (APR), if used, and place the spent filters into a plastic 
bag for disposal. Filters should be changed daily or sooner depending on use and 
application. Place respirator into a separate plastic bag after cleaning and disinfecting. 

5. Remove disposable gloves and place them in plastic bag for disposal. 

6. Thoroughly wash hands and face in clean water and soap. 
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2.2 DRILLING AND MONITORING WELL INSTALLATION EQUIPMENT 

DECONTAMINATION 

Al! drilling equipment should be decontaminated before drilling operations begin, between borings, and at 
completion of the project. The locations for decontamination activities will be designated by the Trust 
project manager. 

Monitoring well casmg, screens, and fittings are assumed to be delivered to the site in a clean condition. 
However, they should be steam cleaned on-site prior to placement downhole. The drilling subcontractor 
will typically fiimish the steam cleaner and water. 

After cleaning the drilling equipment, field personnel should place the drilling equipment, well casing and 
screens, and any other equipment that will go into the hole on clean polyethylene sheeting. The drilling 
auger, bits, drill pipe, temporary casing, surface casing, and other equipment should be decontaminated 
by the drilling subconb-actor by hosing down with a steam cleaner until thoroughly clean. Drill bits and 
tools that still exhibit particles of soil after the first washing should be scrubbed with a wire brush and 
then rinsed again with a high-pressure steam rinse. 

All wastewater from decontamination procedures should be containerized. 

2.3 BOREHOLE SOIL SAMPUNG EQUIPMENT DECONTAMINATION 

The soil sampling equipment should be decontaminated after each sample as follows: 

1. Prior to sampling, scrub the split-barrel sampler and sampling tools in a bucket, 
containing Liquinox® or Alconox® solution, using a stiff, long bristle brush. 

2. Steam clean the sampling equipment over the rinsate hib and allow to air dry or rinse 
with deionized (distilled) water. 

3. Place cleaned equipment in a clean area on plastic sheeting and wrap with aluminum foil. 

4. Containerize all water and rinsate. 

5. Decontaminate all pipe placed down the hole as described for drilling equipment. 
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2.4 WATER-LEVEL MEASUREMENT EQUIPMENT DECONTAMINATION 

Field personnel should decontaminate the well sounder and interface probe before inserting and after 
removing Aem from each well. The following decontamination procedures should be used: 

1 . Wipe the sounding cable with a disposable soap-impregnated cloth or paper towel, 

2. Rinse with deionized (distilled) organic-free water. 

2.5 GENERAL SAMPLING EQUIPMENT DECONTAMINATION 

All nondisposable sampling equipment should be decontaminated using the following procedures: 

1. Select an area removed from sampling locations that is both downwind and 
downgradient. Decontamination must not cause cross-contamination bet\veen sampling 
points. 

2. Maintain the same level of protection as was used for sampling. 

3. If a steam cleaner is not available, to decontaminate a piece of equipment, use an 
Alconox® wash; a tap water wash; a solvent (methanol or hexane) rinse, if applicable or 
dilute (0.1 N) nitric acid rinse, if applicable; a distilled water rinse; and air drying. Use a 
solvent (methanol or hexane) rinse for grossly contaminated equipment (for example, 
equipment that is not readily cleaned by the Alconox® wash). The dilute nitric acid rinse 
may be used if metals are the analyte of concern. 

4. Place cleaned equipment in a clean area on plastic sheeting and wrap with aluminum foil. 

5. Containerize all water and rinsate. 
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1.0 BACKGROinVD 

In any sampling program, the integrity of a sample must be ensured from its point of collection to its final 
disposition. Procedures for classifying, packaging, and shipping samples are described below. Steps in 
the procedures should be followed to ensure sample integrity and to protect the welfare of persons 
involved in shipping and receiving samples. When hazardous substances and dangerous goods are sent 
by common carrier, their packaging, labeling, and shipping are regulated by the U.S. Department of 
Transportation (DOT) Hazardous Materials Regulations (HMR) (Code of Federal Regulations, Title 49 
[49 CFR] Parts 106 tlirough 1 80) and the International Air Transportation Association (lATA) Dangerous 
Goods Regulations (DGR). 

M PURPOSE 

This standard operating procedure (SOP) establishes the requirements and procedures for packaging and 
shipping samples. It has been prepared in accordance with the U.S. Environmental Protection Agency 
(EPA) "Sampler's Guide to the Contract Laboratory Program (CLP)," the DGR, and the HMR. Sample 
packaging and shipping procedures described in this SOP should be followed for all sample packaging 
and shipping. Deviations from the procedures in this SOP must be documented in a field logbook. Tliis 
SOP assumes that samples are already collected in the appropriate sample jars and that the sample jars are 
labeled and tagged appropriately. 

1.2 SCOPE 

This SOP applies to sample classification, packaging, and shipping. 

1.3 DEFINITIONS 

Chain of Custody: Document indicating custody of the samples at all times between sampling and 
analysis. 

Custody Seal: A custody seal is a tape-like seal. Placement of the custody seal is part of the chain-of- 
custody process and is used to prevent tampering with samples after they have been packaged for 
shipping. 
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Dangerous Goods: Dangerous goods are articles or substances that can pose a significant risk to health, 
safety, or property when transported by air; they are classified as defined in Section 3 of the DGR (lATA 
1999). 

Environmental Samples: Environmental sampies include drinking water, groundwater and surface 
water, soil, sediment, treated municipal and industrial wastewater effluent, and biological specimens. 
Environmental samples typically contain low concentrations of contaminants and when handled require 
only limited precautionary procedures. 

Hazardous Materials Regulations: The HMRs are DOT regulations for the shipment of hazardous 
materials by air, water, and land; they are located in 49 CFR 106 through 180. 

Hazardous Samples: Hazardous samples include dangerous goods and hazardous substances. 
Hazardous samples shipped by air should be packaged and labeled in accordance viith procedures 
specified by the DGR; ground shipments should be packaged and labeled in accordance with the HMR. 

Hazardous Substance: A hazardous substance is any material, including its mixtures and solutions, that 
is listed in Appendix A of 49 CFR 172.101 and its quantity, in one package, equals or exceeds the 
reportable quantity (RQ) listed in the appendix. 

lATA Daugerous Goods Regulations: The DGRs are regulations that govern the international transport 
of dangerous goods by air. The DGRs are based on the International Civil Aviation Organization (ICAO) 
Technical Instructions. The DGR contain all of the requirements of the ICAO Technical Instructions and 
are more restrictive in some instances. 

Nonhazardous Samples: Nonhazardous sampies are those samples that do not meet the definition of a 
hazardous sample and do not need to be packaged and shipped in accordance with the DGR or HMR. 

Overpack: An enclosure used by a single shipper to contain one or more packages and to form one 
handling unit (lATA 1 999). For example, a cardboard box may be used to contain three fiberboard boxes 
to make: handling easier and to save on shipping costs. 
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1.4 REFERENCES 

U.S. Department of Transportation, Transport Canada, and the Secretariat of Communications and 

Transportation of Mexico (DOT and others). 1996. J 996 North American Emergency Response 
Guidebook. 

International Air Transport Association (lATA). 1997, Guidelines for Instructors of Dangerous Courses. 

lATA. 1999. Dangerous Goods Regidations. 40th Edition. 

U.S. Environmental Protection Agency. 1994. "Sampler's Guide to the Contract Laboratory Program." 
Office ofSolid Waste and Emergency Response. Washington, DC. EPA/540/R-96/032. On-Line 

Address: http://www.epa.gov/oerrpage/superfund/programs/clp/guidance.htm - sample 

1.5 REQUIREIVIENTS AND RESOURCES 

The procedures for packaging and shipping nonhazardous samples require the following; 

• Coolers 

• Ice 

• Vermiculite, bubble wrap, or similar cushioning material 
» Chain-of-custody forms and seals 

« Airbills 

" Resealable plastic bags for sample jars and ice 

• Tape (strapping and clear) 

The procedures for packaging and shipping hazardons samples require the following: 

• Ice 

• Vermiculite or other noncombustible, absorbent packing material 

• Chain-of-custody forms and seals 

• Appropriate dangerous goods airbills and emergency response information to attach to flie 
airbill 

" Resealable plastic bags for sample jars and ice 
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• Tape (strapping and clear) 

• Appropriate shipping containers, as specified in the DGR 

• Labels that apply to the shipment such as hazard labels, address labels, "Cargo Aircraft Only" 
labels, and package orientation labels (up arrows) 

2.0 PROCEDURES 

The following procedures apply to packing and shipping nonhazardous and hazardous samples. 

2.1 SAMPLE CLASSIFICATION 

Prior to sample shipment by air courier, it must be determined whether the sample is subject to the DGR. 
Samples subject to these regulations shall be referred to as hazardous samples. Any airline belonging to 
lATA must follow the DGR. As a result, these air carriers may not accept a shipment that is packaged 
and labeled in accordance with the HMR (although in most cases, the packaging and labeling would be 
the same for either set of regulations). The HMR states that a hazardous material may be transported by 
aircraft in accordance with the ICAO Technical Instruction (49 CFR 171.11) upon which the DGR is 
based. Therefore, the use of the DGR for samples to be shipped by air complies with the HMR, but not 
vice versa. 

Most environmental samples are not hazardous samples and do not need to be packaged in accordance 
with any regulations. Hazardous samples are those samples that can be classified as specified in Section 3 
of the DGR, can be found in the List of Dangerous Goods in the DGR in bold type, are considered a 
hazardous substance (see definition), or are mentioned in "Section 2 - Limitations" of the DGR for 
countries of transport or airlines (such as FedEx). The hazard classifications specified in the DGR (and 
the HMR) are as follows: 

Class 1 -Explosives 

Division 1.1- Articles and substances having a mass explosion hazard 

Division 1 .2 - Articles and substances having a projection hazard but not a mass explosion 

hazard 

Division 1 .3 - Articles and substances living a fire hazard, a minor blast hazard, and/or a 
minor projection hazard but not a mass explosion hazard 

Division 1 .4 - Articles and substances presenting no significant hazard 

Division 1.5 - Very sensitive substances mass explosion hazard 
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Division 1.6 - Extremely insensitive articles, which do not have a mass explosion hazard 
Class 2 -Gases 

Division 2.1 - Flammable gas 

Division 2.2 - Nonflammable, nontoxic gas 

Division 2.3 - Toxic gas 

Class 3 - Flamrrmble Liquids 

Class 4 - Flammable Solids; Substances Liable to Spontaneous Combustion; Substances, when in Contact 
with Water, Emit Flammable Gases 

Division 4.1 - Flammable solids 

Division 4.2 - Substances liable to spontaneous combustion 

Division 4.3 - Substances, when in contact with water, emit flammable gases 

Class 5 - Oxidizing Substances and Organic Peroxide 

Division 5.1 - Oxidizers 
Division 5.2- Organic peroxides 

Class 6 - Toxic and Infectious Substances 

Division 6. 1 - Toxic substances 
Division 6.2 - tifectious substances 

Class 7 ~ Radioactive Material 

Class 8 - Corrosives 

Class 9 - Miscellaneous Dangerous Goods 

The criteria for each of the first eight classes are very specific and are outlined in Section 3 of the DGR 
and 49 CFR 1 73 of the HMR. Some classes and divisions are further divided into packing groups based 
on their level of danger. Packing group I indicates a great danger, packing group II indicates a medium 
danger, and packing group HI indicates a minor danger. Class 2, gases, includes any compressed gas 
being shipped and any noncorapressed gas that is either flammable or toxic. A compressed gas is defmed 
as having a pressure over 40 pounds per square inch (psi) absolute (25 psi gauge). Most air samples and 
empty cylinders that did not contain a flammable or toxic gas are exempt from the regulations. An empty 
hydrogen cylinder, as in a flame ionization detector (FID), is considered a dangerous good unless it is 
properly purged with nitrogen in accordance with the HMR. A landfill gas sample is usually considered a 
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flammable gas because it may contain a high percentage of methane. Class 3, flammable liquids, are 
based on the boiling point and flash point of a substance. Most class 3 samples include solvents, oil, gas, 
or paint-related material collected from drums, tanks, or pits. Division 6.1, toxic substances, is based on 
oral toxicity (LDso [lethal dose that kills 50 percent of the test animals]), dermal toxicity (LDso values), 
and inhalation toxicity (LCso [lethal concentration that kills 50 percent of the test animals] values). 
Division 6.1 substances include pesticides and cyanide. Class 7, radioactive material, is defined as any 
article or substance with a specific activity greater than 70 kiloBecquerels (kBq/kg) (0.002 [microCuries 
per gram [tiCi/g]). If the specific activity exceeds this level, the sample should be shipped in accordance 
with Section 10 of the DGR. Class 8, corrosives, is based on the rate at which a subs^nce destroys skin 
tissue or corrodes steel; they are not based on pH. Class 8 materials include the concentrated acids used 
to preserve water samples. Preserved water samples are not considered class S substances and should be 
packaged as nanhazardous samples. Class 9, miscellaneous dangerous goods, is substances that present a 
danger, but are not covered by any other hazard class. Examples of class 9 substances include asbestos, 
polychlorinated biphenyls (PCB), and dry ice. 

Unlike the DGR, the HMR includes combustible liquids in hazard class 3. The definition of a 
combustible liquid is specified in 49 CFR 173,120 of the HMR. The HMR has an additional class, 
ORM-D, which is not specified in the DGR. "ORM-D material" refers to a material such as a consumer 
commodity, which although otherwise subject to the HMR, presents a limited hazard during transport due 
to its form, qtiantity, and packaging. It must be a material for which exceptions are provided in the table 
of 49 CFR 172.101- The DGR lists consumer commodities as a class 9 material. 

In most instances, the hazard of a material sampled is unknown because no laboratory testing has been 
conducted. A determination as to the suspected hazard of the sample must be made using knowledge of 
the site, field observations, field tests, and other available information. 

According to 40 CFR 26 1 .4(d) and (e), samples transported to a laboratory for testing or treatability 
studies, including samples of hazardous wastes, are not hazardous wastes. Air carriers will not accept a 
shipment of hazardous waste. 

2.2 PACKAGING NONHAZARDOUS SAMPLES 

Nonhazardous samples, after being appropriately containerized, labeled, and tagged, should be packaged 
in the following manner. 
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1 . Place the sample in a resealable plastic bag. 

2. Place the bagged sample in a cooler and pack it to prevent breakage. 

3. Prevent breakage of bottles during shipment by either wrapping the sample container in 
bubble wrap, or lining the cooler with a noncombustible material such as vermiculite. 
Vermiculite is especially recommended because it will absorb any free liquids inside the 
cooler. It is recommended that the cooler be lined with a large plastic garbage bag before 
samples, ice, and absorbent packing material are placed in the cooler. 

4. Add a sufficient quantity of ice to the cooler to cool samjiles to 4 °C. Ice should be 
double bagged in resealable plastic bags to prevent the melted ice from lealdng out. As 
an option, a temperature blank (a sample bottle filled vMi distilled water) can be 
included wilii the cooler. 

5. Seal the completed chain-of-custody forms in a plastic bag and tape the plastic bag to the 
inside of the cooler lid. 

6. Tape any instructions for returning the cooler to the inside of the lid. 

7. Close the lid of the cooler and tape it shut by wrapping strappmg tape around both ends 
and hinges of the cooler at least once. Tape shut any drain plugs on the cooler. 

8. Place two signed custody seals on the cooler, ensuring that each one covers the cooler lid 
and side of the cooler. Place clear plastic tape over the custody seals. 

9. Place address labels on the outside of the cooler, if samples are to be shipped by a 
commercial carrier. 

2.2 PACKAGING HAZARDOUS SAMPLES 

Packaging of hazardous samples should only be performed by individuals wdth DOT shipping training. 
The procedures for packaging hazardous samples are summarized below. Note that according to the 
DGR, all spellings must be exactly as they appear in the List of Dangerous Goods, and only approved 
abbreviations are acceptable. The corresponding HMR regulations are provided in parentheses following 
any DGR references. The HMR must be followed only if shipping hazardous samples by ground 
transport. 
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1 . Determine the proper shipping name for the material to be shipped. All proper shipping 
names are listed in column B of the List of Dangerous Goods table in Section 4 of the 
DGR (or column 2 of the Hazardous Materials Table in 49 CFR 172.101). In most 
instances, a generic name based on the hazard class of the material is appropriate. For 
exatnple, a sample of an oily liquid collected from a drum with a high photoionization 
detector (PID) reading should be packaged as a flammable liquid. The proper shipping 
name chosen for this sample would be "flammable liquid, n.o.s." The abbreviation 
"n.o.s." stands for "not otherwise specified" and is used for generic shipping names. 
Typically, a specific name, such as acetone, should be inserted in parentheses after most 
n.o.s. descriptions. However, a technical name is not required when shipping a sample 
for testing purposes and the components are not known. If shipping a hazardous 
substance (see definition), then the letters "RQ" must appear in front of the proper 
shipping name. 

2. Determine the United Nations (UN) identification number, class or division, subsidiary 
risk if any, required hazard labels, packing group, and either passenger aircraft or cargo 
aircraft packing instructions based on the quantity of material being shipped in one 
package. This information is provided in the List of Dangerous Goods (or Hazardous 
Materials Table in 49 CFR 172.101) under the appropriate proper shipping name. A"Y" 
in front of a packing instruction indicates a limited quantity packing instruction. If 
shipping dry ice or a limited quantity of a material, then UN specification shipping 
containers do not need to be used. 

3. Determine the proper packaging required for shipping the samples. Except for limited 
quantity shipments and dry ice, these UN specification packages have been tested to meet 
the packing group of the material being shipped. Specific testing requirements of the 
packages are listed in Section 6 of the DGR (or 49 CFR 17S of the HMR), All UN 
packages are stamped with die appropriate UN specification marking. Prior planning is 
required to have the appropriate packages on hand during a sampling event where 
hazardous samples are anticipated. Most samples can be shipped in either a 4G 
fiberboard box, a 1 A2 steel drum, or a 1H2 plastic drum. Drums can be purchased in 5- 
and 20-gaIlon sizes and are ideal for shipping multiple hazardous samples. When FedEx 
is used to ship samples containing PCBs, the samples must be shipped in an inner metal 
packaging (paint can) inside a 1A2 outer steel drum. This method of packaging PCB 
samples is in accordance with FedEx variation FX-06, listed in Section 2 of the DGR, 

4. Place each sample jar in a separate resealable plastic bag. Some UN specification 
pacloges contain the sample jar and plastic bag to be used when shipping the sample. 

5. Place each sealed bag inside the approved UN specification container (or other 
appropriate container if a limited quantity or dry ice) and pack with enough 
noncombustible, absorbent, cushioning material (such as vermiculite) to prevent breakage 
and to absorp liquid. 

6. Place chain-of-custody forms in a resealable plastic bag and either attach it to the inside 
lid of the container or place it on top inside the container. Place instructions for returning 
the container to the shipper on the inside lid of the container as appropriate. Close and 
seal the shipping container in the manner appropriate for the type of container being used. 
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7. Label and mark each package appropriately. All irrelevant markings and labels need to 
be removed or obliterated. All outer packaging must be marked with proper shipping 
name, UN identification number, and name and address of the shipper and the recipient. 
For carbon dioxide, solid (dry ice), the net weight of the diy ice within the package needs 
to be marked on the outer package. For limited quantity shipments, the words "limited 
quantity" or "LTD. QTY." must be marked on the outer package. Affix the appropriate 
hazard label to the outer package. If the material being shipped contams a subsidiary 
hazard, then a subsidiary hazard label must also be affixed to the outer package. The 
subsidiary hazard label is identical to the primary hazard label except that the class or 
division number is not present. It is acceptable to obliterate the class or division marking 
on a primary hazard label and use it as the subsidiary hazard label. If usmg cargo aircraft 
only packing instructions, then the "Cargo Aircraft Only" label must be used. Package 
orientation labels (up arrows) must be placed on opposite sides of the outer package, 
Figure 1 depicts a properly marked and labeled package. 

8. If using an overpack (see definition), mark and label the overpack and each outer 
packaging within the overpack as described in step 7. In addition, the statement "INNER 
PACKAGES COMPLY WTTH PRESCRIBED SPECIFICATIONS" must be marked on 
the overpack. 

9. Attach custody seals, and fill out liie appropriate shipping papers as described in Section 
2.4. 

2.4 SHIPPING PAPERS FOR HAZARDOUS SAMPLES 

A "Shippers Declaration for Dangerous Goods" and "Air Waybill" must be completed for each shipment 
of hazardous samples. Air carriers generally supply a their own Dangerous Goods Airbill to their 
customers; the airbill typically combines both the declaration and the waybill. An example of a 
completed Dangerous Goods Ahbill is depicted in Figure 2. A shipper's declaration must contain the 

following: 

• Name and address of shipper and recipient 

• Air waybill number (not applicable to the HMR) 

• Page of 

" Deletion of either "Passenger and Cargo Aircraft" or "Cargo Aircraft Only," whichever does 
not apply 

• Airport or city of departure 

» Airport or ci^ of destination 

« Deletion of either "Non-Radioactive" or "Radioactive," which ever does not apply 
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• The nature and quantity of dangerous goods. This includes the following information in the 
following order (obtained fl-om the List of Dangerous Goods in the DGR): proper shipping 
name, class or division number, UN identification number, packing group number, subsidiary 
risk, quantity in liters or kilograms (kg), type of packaging used, packing instructions, 
authorizations, and additional handling information. Authorizations include the words 
"limited quantity" or "LTD. QTY." if shipping a limited quantity, any special provision 
numbers listed in the List of Dangerous Goods in the DGR, and the variation "USG-14" 
when a technical name is required after the proper shipping name but not entered because it is 
unknown. 

• Signature for the certification statement 

• Name and title of signatory 

• Place and date of signing certification 

• A 24-hour emergency response telephone number for use in the event of an incident 
involving the dangerous good 

• Emergency response information attached to the shipper's declaration. This information can 

be in the form of a material safety data sheet or the applicable North American Emergency 
Response Guidebook (NAERG; DOT 1996) pages. Figure 3 depicts the appropriate NAERG 
emergency response information for "Flammable liquids, n.o.s." as an example. 

Note that dry ice does not require an attached shipper's declaration. However, the air waybill must 

include the following on it: "Dry ice, 9, UNI 845, x kg." The blanks must include the number 

of packages and the quantity in kg in each package. If using FedEx to ship dry ice, the air waybill 
includes a box specifically for dry ice. Simply check the appropriate box and enter in the number of 
packages and quantity in each package. 

The HMR requirements for shipping papers are located in 49 CFR 172 Subpart C. 

3.0 POTENTIAL PROBLEMS 

The following potential problems may occur during sample shipment: 

• Leaking package. If a paclmge leaks, the carrier may open the package, return the pacf^ge, 
and if a dangerous good, inform the Federal Aviation Administration (FAA), which can result 
in fines. 

" Improper labeling and marking of package. If mistakes are made in labeling and marking the 
package, the carrier will most likely notice the mistakes and return the package to the shipper, 
thus delaying sample shipment. 
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• Improper, misspeiJed, or missing information on the shipper's declaration. The carrier will 
most likely notice this as well and return the pacl^ge to tiie shipper. 

Contact the air carrier vnth questions about dangerous goods shipments and ask for a dangerous goods 
expert. 
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FIGURE 1 
EXAMPLE OF A CORRECTLY MARKED AlVD LABELED DANGEROUS GOODS PACKAGE 
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Source: international Air Transport Association (lATA). 1997. 
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FIGURE 2 
EXAMPLE OF A BANGEROUS GOODS AIRBILL 
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FIGURE 3 

NAERG EMERGECY RESPONSE INFORMATION 
FOR FLAMMABLE LIQUIDS, N.O.S. 
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1-1.0 INTRODUCTION 

This Sampling and Analysis Plan for Conective Actions (SAP) has been prepared to describe sampling 
and laboratory analytical procedures for samples to be collected by MACTEC and Treadwell and Rollo 
(T&R) in support of enviromnental corrective action field activities described in the Collective Action 
Work Plan (Woik Plan) for the Building 207/231 Site (Site) at the Presidio of San Fiancisco (Presidio), 
California. Building 228 RU indoor aii' assessment and soil gas sampling protocols aie presented m 
Appendix H of the Work Plan. 

Sampling and analysis of soil and gioundwatei at the Site is intended to properly manage materials 
generated duimg coiTective actions and provide data to veiify cleanup levels have been met for chemicals 
of concern (COCs) identified at each of the five remedial units (RUs) as described m the Final Corrective 
Action Plan, Building 207/231 Area Presidio of San Francisco, Caiifornia (CAP; MACTEC, 2007). 
Cleanup level exceedances m soil and groimdwater are shown on Figiues 1-6 and 1-7 of tlie Woik Plan. 

This SAP describes field sampling and analytical procedures that will be implemented durmg the soil and 
groundwater collective actions at the Site. 

Specifically, tiiis SAP: 

• Documents the pioject sampling design, analytical methods, target analyte hsts, practical 
quantitation limits, and sampling procedures that will be used to collect data to meet the project 
objectives; and 

• Establishes QC and reporting piocedm^es, so tliat enviromnental sampling and analysis meet 
applicable specifications in accordance with the CAP (MACTEC, 2007) and the Presidio- Wif/e 
Quality Assurance Project Plan (QAPP), Sampling and Analysis Plan, Presidio of San Francisco, 
California (TetraTech, 2001). 

1-1.1 Scope of Corrective Action Sampling 

The scope of this SAP is to identify tlie sampling procedures and protocols to be followed during 
implementation of the field components of tlie coiTective actions identified m the Work Plan for the Site 
that consist of (1) source removal by excavation of contaminated soils and offsite disposal, (2) iii-situ 
tieatment of saturated soils and groundwater; (3) groiuidwater momtoring, and (4) surface water 
sampling . 
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Cleanup level exceedances m soil and groundwater are shown on Figiu^es 1-6 and 1-7 of tlie Work Plan. 
COCs in soil and groundwater that exceed cleanup levels within each RU are identified in Section 1-4.0 
(Analytical Metliods Suinniaiy). 

Based on the occuiTence of COCs exceeding cleanup levels, tlie following corrective actions for wluch 
sampling will be implemented were identified for the five soil RUs and four co-located groundwater RUs 
at the Site: 

Excavation 

• Former Buildmg 207 Soil RU (Including Fonner Buildmg 208 siunp), 

• Former Buildings 38, 38-A, and Garage Area Sod RU, 

• Building 231 Soil RU, and 

• Bmlding 230 Soil RU. 

Injection of In Situ Remediation Compounds and Post-Injection In-Situ Sampling 

• Building 23 1 and 228 Soil and Groundwater RUs at the historic wall mterface. 
HydroPimch Groundwater Sampling Durii^ Excavation 

• Building 230 Soil RU. 
Groundwater Monitoring 

• Site-wide monitoring of all Groundwater RUs. 
Surface Water Monitoiing 

• Building 231 RU Surface Water Monitoring. 

1-1.2 Corrective Action Sampling I^etliodology 

Sampling activities that will be conducted as part of the corrective action activities will be guided by the 
following objectives for (1) excavation, (2) in-situ sampling; and (3) groiuidwater monitoring as 
described in the following sections. 
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1-1.2.1 Excavation Sampling Methodology 

MACTEC will perfonii excavation sampling using the guidelines and metliodology described in tlie 
bullets below and in accordance with Section 1-2.0 - Sample Process Design. 

MACTEC will obtain analytical data directly fiom the laboratory and perform a preliminary review (EPA 
Level II Data Validation, see Section 1-6.0) of tlie chemical data and Quality Assurance/Quahty Control 
(QA/QC) data. The sample data will be tabulated and compared to the cleanup levels identified for each 
RU in Table 1-1 of the Work Plan (Soil Cleanup Levels). The data will be presented during weekly 
meetings with the National Park Seivice (NPS), Water Board, and other mterested stakeholders. If 
necessaiy, tlie TiTist will recommend over-excavation strategies m consultation witli the NPS and Water 
Board and implement the overexcavation strategy agreed upon in the meetmg. The over-excavation 
strategies will be documented in the weekly meetings and performed by tlie Trust's oversight engineer. 

MACTEC in collaboration with the Trust, NPS, Water Board, and other stakeholders will detennme how 
much additional soil will be excavated if cleanup levels are exceeded in contiimation samples collected 
from tlie excavation floor or sidewalls based on: (1) the type of contaminant; (2) the magnitude of 
exceedance relative to cleanup level; (3) tlie results of field monitoring (if applicable to the COC); and 
(4) other observations made m the field as to the extent of discoloration, soil type, olfactory evidence, 
extent of debris, etc. Additional excavation will proceed in no less than 1-foot increments. 

ConiiiTnation samples will be collected from the over-excavated area at the same frequency as the 
confrnnation soil samples that were collected from tiie initial excavation. At a minimum, one floor and 
three sidewall (perimeter of the ovei-excavation) samples will be collected from tlie over-excavated area. 
Soil samples collected from the over-excavated area will be analyzed for the COC suite associated with 
the chemical(s) that exceeded cleanup levels in tlie uutial soil continuation sample. For example, if the 
initial sample exceeded cleanup levels for lead, then over-excavation samples will be analyzed for metals 
only. 

Figure I-l (Proposed Excavation Confiimation Sampling Grid) illustrates tlie Site-wide sampling grid that 
will be used in tlie field to identify the soil confirmation sampling locations. 

The following gmdehnes describe in further detail how the confrnnation sampling process is anticipated 
to proceed within the excavation areas. 
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If visual observations or photo-ionization detector (PID) readings indicate the presence of 
contaminated sod in die floor or sidewalls of an excavation, dien additional material will be 
removed until such evidence is no longer present, or untd Bay Mud is encountered. Visually 
contaminated sod may have colors different from tlie suiioiuiding sod, such as black or green 
color, or may display a sheen or odor. 

When visual observations or PID readings indicate that contaminated soil has been removed, then 
confinnation samples will be collected from die floor and sidewalls at the specified frequency and 
analyzed to confirm fliat concenfrations of COCs are below cleanup levels. 

If laboratory analysis of confinnation samples indicates diat no COCs are present m excess of 
cleanup levels, then no further excavation will be performed on die conesponding floor or 
sidewall represented by that sample or samples. 

If laboratory analysis of confliination samples indicates the presence of COCs in excess of 
cleanup levels, flien excavation of die conespondmg floor or sidewall will resume. Confirmation 
samples from expanded excavation areas will only be analyzed for the analytical suite m wluch 
the COC detected in the previous confinnation sample exceeded the cleanup levels; the protocol 
to be used for overexcavation sampling is presented above in Paragraph 4 of this section. 

If laboiatoiy analysis of all corresponding floor and sidewall samples for the expanded 
excavation indicates that no COCs are present in excess of cleanup levels, or when die excavation 
cannot be expanded due to die presence of structural consfraints, dien the excavation will be 
considered complete. 

If the confiimation samples for flie over excavation area exceed the cleanup levels, then 
MACTEC in collaboration with the Tiiist, NFS, Water Board, and other stakeholders will 
deteimine how much additional sod will be excavated. 

MACTEC in collaboration widi the Trust, NFS, Water Board, and other stakeholders will 
determine the need for collecting additional confinnation samples beyond the minimmn specified 
munber of samples. Additional samples may be collected, as necessary, following consultation in 
weekly stakeholder meetings. 
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1-1.2.2 Pre-Construction and in-Situ Sampling Methodology 

Pre-Constniction and In-Situ Sampling will be conducted as pait of corrective actions that will be 
implemented at the (1) Building 207 RU within the area of Low Temperature Thennal Desoiption 
(LTTD)-tieated backfill material; (2) Building 230 RU (during excavation activities); (3) Building 231 
RU southern portion at the historic wall interface (prior to in situ injection); and (4) Buildings 23 1 and 
228 RUs at liistoiic wall interface (post-in-situ injection) as desciibed in the Work Plan. Concentrations 
of COCs in soil will be compared to the cleanup levels identified in Table 1-1 of the Work Plan (Soil 
Cleanup Levels). Concentrations of COCs in groundwater will be compai^ed to tlie cleanup levels 
identified in Table 1-2 of the Work Plan (Groundwater Cleanup Levels). 

Piior to excavation at the Building 207 RU, the LTTD treated backfill material will be sampled to verify 
if concentrations of COCs exist above cleaimp levels. 

For the Building 230 RU, MACTEC will collect two groundwater HydioPunch samples after excavation 
is completed fiom below the excavation bottom (from the inteimediate sand below the Bay Mud) prior to 
backfilling to verify COCs detected in saturated soils above cleanup levels have not impacted 
groundwater, since groundwater associated with this RU has not been sampled. 

For the historic wall interface portion of the Building 231 RU, MACTEC wiU dnll four soil borings and 
collect soil and HydroPunch samples prior to injection to verify COCs detected in saturated soils above 
cleanup levels or free product are not present outside of (to the east and west of) the proposed injection 
area (see Appendix E for sampln^ details). The samples will be tested for RU specific COCs and the 
data will be evaluated pnoi to implementing in situ remediation, and if concentiations of COCs are 
detected above cleanup levels in the samples, will be used to refine the remedial design assumptions for in 
situ remediation piioi to injection activities. 

For the historic wall interface portions of the Building 231 and 228 RUs where in situ injection wiL have 
been perfonned duiing pre-construction activities (see Appendix E), MACTEC will collect 12 soil and 
groundwater samples from each RU approximately two years post-injection after perfonuance momtoring 
to assess whether COC concenti^ations detected in saturated soils and groundwater have been reduced 
below cleanup levels. 

T&R will monitor groundwater m the new well pair, 231GW200A/200B, downgradient of the Building 
228 RU, over a two year period following injection (quarterly for the first yeai', sentiammally for Year 2, 
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and annually from Yeais 3 to 10). In-situ sampling will be conducted in tlie in situ remediation aiea at the 
histoiic wall mterface (tlie northern portion of Building 228 RU and soutliem portion of Building 23 1 
RU) approximately two years following completion of injection activities. If RU-related COCs occur at 
concenfrations below cleanup levels in the new well pair following injection, sampling will be ceased at 
this well. 

The following guidelines describe how the m-situ confiimation sampling process is anticipated to proceed 
to assess the effectiveness of the corrective actions. 

• After the corrective action has been implemented, in-situ confinnation samples will be collected 
from tlie area using diiect push teclinology (DPT) sampling metliods at tlie specifred frequency 
(to be identified in a separate work plan addendum as described in Section 3.3.7 of tlie Work 
Plan) and analyzed to confiim that concentiations of COCs are below cleanup levels. 

• If no COCs aie present m excess of cleanup levels, then no fiuHier corrective actions will be 
performed on the area represented by that sample or samples, and tiie collective action for the 
area will be considered complete. 

The need for additional injection or implementation of otiier technologies consistent with mitigating or 
preventing migration of groiuidwater containing COCs above cleanup levels will also be assessed. 
Details regarding the need for, implementation, and duration of these contingencies would be described in 
a supplemental report based on the results of post-injection groundwater monitoring and DPT 
confinnation sampling. If sampling results indicate concentiations of COCs aie below cleanup levels, it 
is assumed that 'clean closure' of these portions of the Building 228 and 231 RUs would be obtained. 

1-1.2.3 Groundwater Confirmation Sampling Methodology 

Groiuidwater Monitoring will be conducted as summaiized in Table 2-1 of tlie Work Plan (Summary of 
Groundwater Monitoring and Well Abandomnent Piogram) by the Trust's subcontiactor (Treadwell & 
Rollo) under file existing Semj-Aonufl/ Groundwater Monitoring Report, Presidio-Wide Quarterl]i 
Groundwater Monitoring Program. Concentiations of COCs m groundwater will be compared to tiie 
cleanup levels identified in Table 1-2 of tiie Work Plan (Groundwater Cleanup Levels). 

The following gurdehnes describe how the gioimdwater momtormg process is anticipated to proceed for 
the Srte-wide network of monitoring wells to assess the effectrveness of the collective actions. 
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• If results of laboratory analysis indicate that COCs are below cleanup levels in groundwater for 
foui' consecutive quarters in tlie first year of monitoring, tlien tlie sampling frequency will change 
to semi-aimual and the niomtoiing will continue for two additional years. 

• If results of laboratory analysis indicate tliat COCs are below cleanup levels for foui' consecutive 
semi-annual monitoiing events following the first year of sampHng, the momtoring program will 
be discontinued, and the remedial action will be considered complete. 

• If in tlie first year of monitoring groiuidwater does not meet cleanup levels for COCs for four 
consecutive quarters, then quarterly sampling will continue for up to two years. 

• If after up to three years of monitoring, COCs are above cleanup levels in the groimdwater 
samples, the data will be assessed in accordance witli the groundwater monitoiii^ program 
identified in the Work Plan. 

1-1.2.4 Surface Water Sampling Methodologies 

If and when surface expression of groundwater is observed (anticipated to be in late winter and early 
spring) following backfilling in the Building 23 1 RU area, surface water sampling will be conducted in 
the Building 23 1 RU area by MACTEC. 1 surface water (and a duplicate) sample is proposed and will be 
tested for RU-specific COCs. The samples will be collected using a bailer and in accordance witli tlie 
Trust's SOP - 007 - Surface Water Sampling. 
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1-2.0 SAMPLE PROCESS DESIGN 

This section describes the types of samples to be collected, the sample measuiement parameters, aiid tlie 
sample collection process. 

1-2.1 Sample Types 

Soil, gromidwater, and surface water aie the media to be sampled during tlie project. Field samples and 
quality assurance /quality contiol (QA/QC) samples will be generated. Field samples include soil and 
Hydropunch samples to be collected from soil bormgs, excavation confinnation samples, soil stockpile 
samples, gromidwater samples collected fr^om down gradient wells, and surface water samples. QA/QC 
samples aie duplicate samples submitted to the laboratory as confrol elements to verify the accuracy and 
consistency of analytical results and equipment rinsate samples collected to document the effectiveness of 
equipment decontamination methods. QA/QC sampHng piocedures aie described fiuUier in Section 1-6.0 
(Quality Confrol Requirements). 

1-2.2 Sample Measurement Parameters 

The remedial unit (RU) specific analytical metliods are summarized in Secfion 1-4.0 (Analytical Methods 
Summary), and for waste piofiling in Section 1-5.0 (Investigation-Deiived Waste). 

1-2.3 Sample Collection Process 

The sample collection process to be followed during corrective actions for each of tlie five RUs are 
described in the following sections. 

1-2.3.1 Sample Collection Process— Former Building 207 Remedial Unit 

(Including Former Building 208 Sump) 

LTTD Treated Backfill Sampling: Prior to excavation at tiie Building 207 RU, tiie LTTD tieated 
backfill material will be sampled to verify if concentiations of COCs exist above cleanup levels. 
Depaitment of Toxic Substances Confrol (DTSC) Information Advisory for Clean Imported Fill Material 
(DTSC, 2001) was used to estimate the number of samples to be collected fortius verification. The 
DTSC advisoiy requires 4 samples for tiie fiist 1,000 cubic yards of backfitl material and 1 sample 
thereafter for each additional 500 cubic yards. Because, approximately 711 cubic yaids of backfill 
material is estimated to be present m this area, a minimum of 3 samples will be collected at the bottom of 
this layer and tested for RU-specific COCs (see Figure 1-1 for sample locations) (IT, 1998). 
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Confirmation Sampling: Two excavations are anticipated at tlie Former Building 207 RU: witliin tlie 
Former Building 207 Area, and tlie Foimei Building 208 Sump Aiea. As shown on Figuie I-l (Proposed 
Excavation Confinnation Sampling Grid), a 25- by 25-foot samplmg grid will be used to guide tlie 
collection of excavation floor (bottom) and sidewall samples. Based on the estimated excavation areas, 
the following confirmation samples are anticipated to be collected: 

• Floor sampling - The estimated surface area of tlie floor of tlie Former Building 207 Aiea is 
approximately 10,000 square feet (sf); one floor sample will be collected per 625 sf (25- by 
25-foot). The estimated surface area of tlie floor of tlie Fonner Building 208 Sump Area is 
approximately 300 sf, a minimum of one floor sample will be collected. If the excavation aiea 
exceeds 625 sf, one additional floor sample will be collected per 625 sf (25- by 25-foot). 

• Sidewall sampling - The excavation sidewalls will be sampled at tlie midpoint of their height 
every 25 feet of tlie excavation's lateral extent. A minimum of one sidewall sample will be 
collected fiom each side of the excavations. 

• Groundwater sampling- Two monitoring wells will be installed downgiadient of this RU 
(New Wells 3 and 4). Following excavation activities, the weUs will be sampled m accoidance 
with the groundwater monitoiing program described m the Work Plan. 

T&R wiU install and develop the new wells. New Well 3, and New Well 4, following the guidehnes set 
forth m tlie Presidio-Wide Quality Assurance Project Plan (QAPP); [Tetra Tech, 2001 ] SOP No. 004 and 
005 specifically. Appendix F), specifically, it will be mstalled using a hollow-stem auger rig, constnicted 
witli 2-inch diameter schedule 40 polyvinyl chloride (PVC) casing, and a 2-mch diameter 0.010 slotted 
casing with 2/12 sand. 

New Well 3 and New Well 4 are anticipated to be both screened fi:om approximately 5 to 20 feet bgs, 
respectively. However, the actual screen intervals will be detennmed following completion of excavation 
and in consultation witli the NPS, Tnist, Water Board, and other stakeholders. The location and elevation 
will be surveyed by a licensed land surveyor to within ±0.01 foot accuracy in accordance witii smvey 
reqmrements in Section 3.1.9 of the Work Plan. 
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1-2.3.2 Sample Collection Process— Former Building 38, 38-A and Garage 

Area Remedial Unit 

Two excavations are anticipated at tlie Former Building 38 RU, on tlie soutliem and nortlieni sides of tlie 
Doyle Drive overpass stracture. As shown on Figure I-l (Proposed Excavation Continnation Sampling 
Giid), a 25- by 25-foot sampling gnd will be used to gmde tlie collection of excavation floor (bottom) and 
sidewall samples. Based on the estimated excavation area at tlie Former Building 38 RU, the following 
confinnation samples are anticipated to be collected: 

• Floor sampling - The estimated surface area of tlie floors of tlie excavations are approximately 
300 and 600 sf A mmimum of one floor sample will be collected within each of tlie excavations. 
If the excavations exceed 625 sf, a 25- by 25-foot sampling gnd will be used to gmde collection 
of excavation bottom samples. 

• Sidewall sampling - The excavation sidewalls will be sampled at tlie midpoint of tlieir height 
eveiy 25 feet of the excavation's lateral extent. A minimum of one sidewall sample will be 
collected ftom each side of the excavations. 

• G roundwater sampling - T&R will install two monitoring wells down gradient of this RU (New 
Wells 5 and 6). Screen intervals are anticipated to be from approxmiately 5 to 20 feet bgs. 
Actual screen intervals will be determined following completion of excavation and in 
consultation with NPS, Trust, Water Board, and stakeholders. Following excavation activities, 
the wells will be sampled m accoidance witli tlie gioiuidwater momtoring program described in 
the Work Plan. 

1-2.3.3 Sample Collection Process — Building 231 Remedial Unit 

Pre Injection Sampling: Forthehistoiic wall mterface portion of tlie Building 231 RU, MACTEC wiL 
drill fom' soil boimgs and collect soil and HydroPunch samples at 3 and 8 feet bgs prior to injection to 
verify COCs detected in satuiated soils above cleanup levels or free product are not present outside of (to 
the east and west of) the proposed injection area as shown on Figure I-l (see Appendix E for sampling 
details). The samples will be tested for RU specifrc COCs and the data will be evaluated prior to 
implementing in situ remediation, and if concenfr^ations of COCs aie detected above cleanup levels in tlie 
samples, will be used to refine the remedial design assimiptions for m situ remediation piioi to injection 
activities. 
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Confirmation Sampliinj: One excavationis anticipatedattlieFonner Building 231 RU. As shown on 
Figure I-l (Pioposed Excavation Confiiination Sampling Grid), a 25- by 25 foot sampling grid will be 
used to guide tlie collection of excavation floor (bottom) and sidewall samples. Based on tlie large size of 
the estimated excavation aiea at tlie Building 23 1 RU, the foUowmg confinnation samples ai^e anticipated 
to be collected: 

• Floor sampling - The estimated surface area of tlie floor of tlie excavation is approximately 
28,000 sf; one floor sample will be collected per 625 sf (25- by 25-foot). 

• SidewaU sampling - The excavation sidewall will be sampled at the midpoint of its height eveiy 
25 feet of its lateral extent. 

• G roundwater sampling - T&R will install one monitoring well down gradient of this excavation 
(New Well 2). Screen interval is anticipated to be from approximately 5 to 20 feet bgs. Actual 
screen mtervals will be detennined following completion of excavation and in consultation witli 
NFS, Tnist, Water Board, and stakeholders. Following excavation activities, tlie well will be 
sampled in accordance with tlie gioiuidwatei monitoring program described in tlie Work Plan. 

• Surface Water Sampling: If and when surface expression of groundwater is observed 
(anticipated to be in late winter and early spring) following backfillnig, smface water sampling 
will be conducted in the Building 231 RU area by MACTEC. 1 surface water (and a duplicate) 
sample is proposed and will be tested foi RU-specific COCs. 

1-2.3.4 Sample Collection Process— Building 230 Remedial Unit 

One excavation is anticipated at tlie Fonuer Building 230 RU. As shown on Figuie I-l (Proposed 
Excavation Confinnation Sampling Grid), a 25- by 25-foot sampling grid will be used to guide tlie 
collection of excavation floor (bottom) and sidewall samples. Based on the estimated excavation area at 
the Building 230 RU, the foUowmg confinnation samples aie anticipated to be collected: 

• Floor sampling - The estimated surface area of the excavation floor is approxuuately 1,800 sf, 
one floor sample wiU be collected per 625 sf (25- by 25-foot). 

• SidewaU sampling - The excavation sidewall will be sampled at the midpoint of its height eveiy 
25 feet of its lateral extent. 
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• G roundwater sampling - After excavation is complete, soil confiimation samples have been 
collected, and prior to backfilling, HydroPiuich groiuidwater samples will be collected to the 
nortli and south of the excavation limit to verify tliere are no residual groiuidwater impacts in tlie 
area of tlus RU. FoUowmg the HydroPiuich sampling, tlie existmg monitoring well down 
gradient of this excavation (231GW11) will be sampled in accordance with the groundwater 
monitoring program described in tlie Work Plan. 

1-2.3.5 Sample Collection Process— Historic Wall Interface 

The corrective action for the historic wall interface (nortlieni portion of the Building 228 RU and southern 
portion of tiie Building 231 RU) mcludes in situ injection of remediation compounds. The following 
continuation samples are anticipated to be collected fiom within tiiese portions of the RUs after 
implementation of the conective action, and wiU be described and documented in a Letter Report or 
Addendum to the Constniction Completion Report, depending on the implementation schedule: 

• G roundwater sampling - A monitoring well pair was installed down gradient of the ORC 
injection area (231GW200A/200B) in January 2008 by T&R. Two roimds of baseline sampling 
will be conducted (first round in the first quaiter 2008 and a second round approximately one 
months prior to ORC injection), tiiese samples will be analyzed on a rush tuni around basis. Post 
remediation sampling (quarterly duiing the first yeai', semi-amiual during year 2, and amiual 
during years 3 to 10) will be conducted at this well. If RU related COCs reduce below cleanup 
levels in tius well following injection, sampling will be ceased at this well. 

• In-Situ soil and groundwater sampling - The effectiveness of tiie in situ remediation in 
reducing groiuidwater COCs below cleanup levels will be assessed (1) during groundwater 
monitoring of down gradient wells for COCs over a 2-year period foUowmg injection, and (2) 
approximately 2 years post-injection by collectmg in-situ soil confirmation samples and m-sitii 
groundwater confirmation samples fiom botii portions of the RUs using direct push tecluiology 
(DPT). 

An assessment of potential vapor phase intrusion to mdoor air andmspection of the indoor cap and 
biulding foiuidation will be performed by EKl at Building 228. The assessment will be implemented in 
accordance witii DTSC/Cal EPA's Interim Final Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air, December 15, 2004, revised February 7, 2005. The plan for 
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this assessment is included in Appendix H of the Work Plan. The results of the assessment and corrective 
actions implemented, if necessary, will be documented in the Construction Completion Report. 

The in situ remediation field activities will be desciibed in the Constniction Completion Report. The post 
remediation groundwater monitoiing to be conducted by T&R will be reported in the Semi Ammal 
Gioundwater Monitoring Reports by T&R. For the in situ confiimation sampling to be conducted at the 
historic wall mterface approximately two years after injection, MACTEC will prepare a Work Plan prior 
to the field work and a report desciibing the confinnation samphng after completion of tlie field work for 
approval by the Water Board and tlie stakeholders. 
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1-3.0 SAMPLING METHOD REQUIREMENTS 

Sampling procedures will be perfonned in accordance with protocols described in detail in the QAPP, and 
summaiized in the following sections. 

1-3.1 Sample Collection 

Samples will be collected m accordance witli the Presidio Tiiist Standard Operating procedures (SOPs), 
specifically SOP No. 001 of the QAAP (TetraTech, 2001) (SOPs can be found in Appendix F of tlie 
Work Plan). 

Confirmation soil samples will be collected fiom excavation floors and sidewaUs at the frequencies 
described in Section 1-2.0 using a dnve-sampler lined with stainless-steel sample tubes, an EnCore 
sampler or anotlier 5035 approved sampling product, or fiom a backlioe bucket, depending on field 
conditions, accessibility, and analytical container requirements. If samples are collected fiom a backhoe 
bucket, file sample collector will direct tiie operator and obsei^ve tiie process as the bucket is filled to 
verify tliat tiie material is representative of m-situ soil fiom the targeted sample location. A sample tube 
will be pushed or driven sufficientiy into the soil in the bucket so the sample tube is completely filled to 
minimize voids or headspace tliat may contiibute to subsequent volatilization of COCs. Following 
collection, sample containers will be appropriately sealed and submitted to the analytical laboratoiy for 
analysis of COCs as described in Section 1-3.0 (Sampling Method Requiiements). 

Discrete samples will be collected fiom excavated stockpiled soil or imported backfill using a hand 
sampler, backhoe bucket, or following tiie protocols described above. In situ samples will be collected 
usmg best available direct push technology (DPT) sampling metliods specific to tiie equipment selected, 
and will be described m the Constiuction Completion Report. 

A licensed land surveyor under contract with the excavation contiactor will survey the confirmation 
sample locations, these locations wiU be presented by the land sui"veyor on the excavation record survey 
map, which will document the topographic condition following tiie completion of excavation. 

Groundwater samples will be collected dming monitoring as summarized in Table 2-1 of tiie Work Plan 
(Summary of Groundwater Monitoring and Well Abandomnent Program). Groundwater samples will be 
collected in accordance with groundwater sampling procedures described m the QAPP and tiie Trust's 
Semi-Annual Groundwater Monitoring Report, Presidio-Wide Quarterly Groundwater Monitoring 
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Program. Samples will be collected in containers appropriate for the analyses requested, and submitted 
to the laboratory for evaluation of COCs as described in Section 1-3.0 (Sampling Method Requirements). 

Surface water samples will be collected m the Building 231 RU following completion of backfilling using 
a bailer and in accordance with the Trust's SOP - 007 - Surface Water Sampling. 

1-3.1.1 Sampling Equipment Decontamination 

Decontamination of all reusable sampHng equipment will be perfonned before initial use onsite and 
between each use at discrete sample locations. Decontamination will be performed in accordance with 
specifications m the QAPP. MACTEC's field crew will be provided copies of the specific sections of the 
QAPP tliat document the procedures to be followed for equipment decontamination. 

1-3.2 Sample Documentation and Handling 

The excavation contractor and Engineering field persoimel are responsible for documentation of field 
activities, conditions, sample locations, labeling, packagmg, stoiage, handling, and shipping, if appticable, 
of samples collected m the field. These piactices are necessary to maintain the integrity of tlie sampling 
process and the sample fiom initial collection tluough reporting. Tlie following sections describe the 
documentation and handling piocesses that wiU be used. 

1-3.2.1 Sample Labels 

All samples will be appropriately labeled so they can be identified and correlated with the source location. 
Information will be pimted legibly with waterproof mk. The label must contain sufficient information so 
that the sample can be coiielated with field logs, sample collection logs, and chain-of-custody fonns. 
Each sample label will contain the following mfonnation: 

• Project name; 

• Unique sample identifier as described in Section 1-3.2.2 (Sample Numbering System); 

• Date and tune of sample collection, 

• Remarks as needed; and 

• Initials or name of the sampler. 
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1-3.2.2 Sample Numbering System 

Every sample collected will cany a unique identification munber. The sample designation will facilitate 
data management by referencing sample type, location and tlie depth. Identification numbers consist of 
an alphanumeric code that sequentially provides the appropriate reference infoimation in the format of 
site designation, sample type, three-digit munerical sequence of sample, and depth below groimd surface 
in brackets . 

Excavation Confirmation Samples: 

For example, the sample identification number 231EX100[5] would refer to the following: 

• 23 1 - The sample is fiom tlie Building 23 1 Area. 

• EX - The sample somce location is the excavation and it is an excavation confirmation sample. 

• 100 - The unique sequential sample number for this sample is 100. The project sample numerical 
sequence will begin with sample number 100, which indicates tliat tiiis was the first field sample 
collected for the project. 

• [5] - The sample was collected fiom a location within the excavation that was at a depth of 5 feet 
below the previous ground surface, tiie previous gioiuid suiface will be detennined using 
reference stakes that were set up prior to the excavation. 

HydioPimch Samples: 

For example, the sample identification number 230HP100[15] would refer to the following: 

• 23 1 - The sample is fiom tlie Building 230 Area. 

• HP - HydroPiuich. 

• 100 - The unique sequential sample number for this sample is 100. The project sample numerical 
sequence will begin with sample number 100, which indicates that tiiis was the first field sample 
collected for the project. 

• [15] - The sample was collected at a depth of 15 feet below ground surface. 
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Soil Boring Samples: 

For example, the sample identification number 230SB100[15] would refer to tlie following: 

• 230 - The sample is from the Building 230 Area. 

• SB-SoilBormg. 

• 100 - The unique sequential sample number for this sample is 100. The project sample numerical 
sequence will begin with sample number 100, which mdicates tliat tliis was the first field sample 
collected for the project. 

• [15] -The soil sample was collected at a depth of 15 feet below ground surface. 
Surface Water Samples: 

For example, the sample identification number 231SW100 would refer to tlie following: 

• 23 1 - The sample is from tlie Building 23 1 Area. 

• SW - Surface Water. 

• 100 - The luuque sequential sample number for this sample is 100. The project sample numerical 
sequence will begin with sample number 100, which mdicates tiiat tius was the first field sample 
collected for the project. 

Backfill Sample: 

For example, the sample identification number 23 1 BC 1 00 would refer to the following : 

• 23 1 - The sample is from tiie Biulding 23 1 Area. 

• BC - Backfill Composite 

• 100 - The unique sequential sample number for this sample is 100. The project sample numerical 
sequence will begin with sample number 100, which mdicates tiiat tius was the first field sample 
collected for the project. 
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Extracted Water Sample: 

For example, the sample identification mmiber 23 IDE 100 would refer to tlie following: 

• 23 1 - The sample is fiom the Building 23 1 Area. 

• DE- Dewatering Sample 

• 100 - The miique sequential sample number for this sample is 100. The project sample numerical 
sequence will begin with sample number 100, which mdicates tliattliis was the first field sample 
collected for the project. 

Duplicate Samples: 

Duplicate samples and trip blanks will have the source code ("DUP" or 'TB", as appropriate) followed by 
the date. For example, sample number DUP021507 mdicates a duplicate sample tliat was collected on 
February 15, 2007. MACTEC and the Tmst will confirm that each duplicate sample collected in tlie field 
has a unique identification number. If more than one dupHcate sample is collected on a single date, then 
the sample number will also mclude the suffix "-1", or "-2", etc., to differentiate the duplicate samples 
fiom that day (e.g., DUP02 1507-2 indicates the second of two duplicate samples collected on that date). 
Field logs and sample collection logs will also indicate tlie souice location of the duplicate sample for 
correlation purposes. MACTEC and tlie Trust will coordinate with the Trust's database manager to 
confirm that the duplicate samples collected are being assigned unique identification numbers. Where the 
dupHcate samples are to be collected, to the extent practicable, the duplicate sample will be collected 
adjacent to the primary sample. The top of each sampling sleeve will be marked m the field and fiutlier, 
the analytical laboratory will be inshucted to sample fiom the top of the sampHng sleeves. 

Equipment Blank Samples: 

Equipment blanks will include tlie number of the primary sample collected, followed by the designation 
"RB", in turn followed by the mmiber of the primary sample collected after the equipment blank is 
collected. For example, an equipment blank collected after the collection of sample number 
231EX100[5], would have the sample number 231EX100RB101, indicating tiiatit was collected between 
samples 100 and 101 . Note tiiat an equipment blank collected after tiie last primary sample of the day 
would not have a foUowmg sample designation and would end with "RB" (e.g., 231EX100RB). 
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Piior to field mobilization, MACTEC will prepare a sampling and analysis plan, wliich includes a list of 
samples and sample identification numbei for appioval by the Trust's database manager. 

1-3.2.3 Sample Packaging and Shipping 

After collection and labeling, samples will be placed in refiigerated containers and tiansported to the 
analytical laboratory by tlie laboiatoiy cornier, oi slupped through a parcel dehveiy service, depending on 
the location of the laboratory. The following steps will be taken before the sample containers are 
tiansported. 

• Make siu^e all sample container caps are tight; 

• Place samples in sealed, water -tight plastic bags, 

• Place enough ice in samples to maintain samples at 4 degiees C or less; and 

• Place sufficient packing material in tiie container to nnninnze the potential for breakage of 
samples. 

The chain-of- custody fonu will be appropriately signed by the Engineer relinquishing the samples and tiie 
laboratory peisonnel receiving the samples. If samples are to be shipped via a paicel delivery service, the 
following steps will also be taken: 

• Place the top page of each chain-of-custody fonu in a sealed clear plastic envelope m the cooler; 
and 

• Secure the container closure and place a custody seal over tiie container lid. 

1-3.2.3.1 Chain of Custody Documentation 

Sample chain-of-custody documentation must be complete and thoroughly maintained from initial 
sampling to completion of analysis and reporting to verify sample integrity. Documentation procedures 
will be in accordance with the protocols desciibed in the QAPP, and will include all required mfonnation. 
Documentation will also include acceptance and relinquishment signatiu^es for all persons thi^ough whose 
custody tiie samples have passed. 
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1-3.3 Quality Assurance and Quality Control Sampling 

QA/QC samples will be included in this project to support the data quality objectives presented in Section 
1-2.0 (Sample Process Design). The sampling methodologies, preservation techniques, and 
decontamination procedures have been selected to confinn appropriate data quahty. In order to meet 
project objectives, field duplicates, and matrix spike/matrix spike duplicate (MS/MSD) samples will be 
collected at a frequency of approximately 10 percent of tlie total number of samples generated for each 
removal activity. For groundwater samples collected Irom wells, or for soil samples that are collected m 
sample tubes and EnCore type samplers, MS/MSD additional sample vohunes will be generated by 
collecting two additional sample volumes from the designated sample pomts. 

In accordance with the QAPP, the equipment blank samples will be collected each sampling day, but not 
to exceed 10 percent of the total munber of primaiy samples. MACTEC will maintain a sample tracking 
form (mcluded in Appendix G), wluch fracks all the samples collected (primary and QC samples) and the 
equipment blank samples. The fracking will allow MACTEC to confinn that the QAPP requirements are 
met. 

Trip blanks will be submitted at a frequency of one per slupped sample container containing groimdwater 
samples, not to exceed 10 percent of tlie total number of piimary water samples. 
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1-4.0 ANALYTICAL METHODS SUMMARY 

This section lists the analytical suites for the proposed woik at each of the Soil and Groundwater RUs 
identified at the Site. Samples will be submitted to an analytical laboratory that is State-certified foi the 
analyses requested. 

1-4.1 Analytical Methods — Former Building 207 Remedial Unit 

(Including Former Building 208 Sump) 

The LTTD treated backfill material and soil confinnation samples collected fiom the Bmldmg 207 RU 
will be analyzed foi the analytical suite associated with each COC previously detennined to exceed 
cleanup levels in the vicimty of the confinnation sample, including the foUowmg analytes: 

• Title 22 Metals by EPA Test Metiiod Series 6010/6020-7000 (Lead); 

• MTBE and BTEX by EPA Test Metiiod 8260B; and 

• TPHs by EPA Test Metiiod 8015 witii specified caibon lange (which includes TPH as gasoline, 
diesel, and fuel oil). 

The soil confirmation samples collected fiom the Fonner Building 208 Sump RU will be analyzed for the 
fiill analytical suite associated with each COC including the following analytes: 

• TPHs by EPA Test Method 8015 witii specified caibon lange (which includes TPH as gasoline 
[C7 to CI2], diesel [C12 to C24], and fiiel oil [C24 to C36]). TPH diesel and fuel oil analysis 
will be conducted usmg silica gel cleanup. 

• Title 22 Metals by EPA Test Metiiod Series 6010/6020-7000 (Lead and Zinc). 

• PAHs by EPA Test Metiiod 8270SIM (benzo(a)pyiene)- 

The groundwater confirmation samples collected fiom the Building 207 RU will be analyzed for the fiiU 
analytical suite associated with each COC, including the following analytes: 

• TPHs by EPA Test Metiiod 8015 witii specified caibon lange (which includes TPH as gasoline 
[C7toC12]); 

• MTBE and BTEX by EPA Test Metiiod 8260B; 
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• PAHs by EPA Test Metliod 8270SIM (which includes tlie COCs benzo(a)anthracene, 
beiizo(a)pyrene, beiizo(b)fliioianthene, benzo(b+k)fluorantliene, benzo(k)fluoranthene, cluysene 
and indeno(l,2,3-cd)pyrene); 

• Redox and DO by direct reading field measurement; and 

• General water quality parameters by various metliods. 

1-4.2 Analytical Methods — Former Building 38, 38-A, and Garage Area 

Remedial Unit 

The soil confinnation samples collected from tlie Building 38 RU will be analyzed for the analytical suite 
associated with each COC previously determined to exceed cleanup levels in the vicinity of tlie 
confinnation sample, including tlie following analytes: 

• TPHs by EPA Test Method 8015 with specified caibon range (which includes TPH as diesel and 
fiiel oil using sdica gel cleanup); 

• Title 22 Metals by EPA Test Metliod Series 6010/6020-7000 (Arsenic, Lead and Zinc); and 

• PAHs by EPA Test Metliod 8270SIM (which includes tlie COCs antliracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(b+k)fluorantliene, benzo(k)fluoranthene, cluysene, 
fluorantliene, phenanduene, and pyrene). 

The groundwater confinnation samples collected fiom tlie Building 38 RU wiU be analyzed for the full 
analytical suite associated with each COC, including tiie following analytes: 

• VOCs by EPA Test Method 8260B (which mcludes tiie COC toluene and vinyl chlonde); 

• Title 22 Metals by EPA Test Metiiod Series 6010/6020-7000 (Arsenic and Nickel); 

• PAHs by EPA Test Metiiod 8270SIM (which includes tlie COCs benzo(a)antiu-acene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(b+k)fluorantiiene, benzo(k)fluoranthene, cluysene 
and indeno(l,2,3-cd)pyrene); 

• Redox and DO by direct reading field measurement; and 

• General water quality parameters by various metliods. 
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1-4.3 Analytical Methods— Building 231 Remedial Unit 

The pre-inj ection soil samples and soil confirmation samples collected trom the Building 231 RU will be 
analyzed for the analytical suite associated with each COC previously determined to exceed cleanup 
levels in the vicinity of tlie confiimation sample, including the following analytes: 

• TPHs by EPA Test Metliod 8015 witli specified caibon range (which includes TPH as gasoline, 
diesel and tuel oil using silica gel cleanup). 

• VOCs by EPA Test Method 8260B (which includes the COCs BTEX, Methylene chloride 
(MeCl), PCE, and vinyl chloride); 

• Title 22 Metals by EPA Test Metliod Series 6010/6020-70 (which includes the COCs arsenic, 
chromium, cobalt, lead, mercury, nickel, silver, and zinc); 

• PAHs by EPA Test Metliod 8270SIM (which includes the COCs benzo(a)pyrene, 
benzo(b)fluorantliene, and benzo(b+k)fluorantliene), and 

• Pesticides and PCBs by EPA Test Method 8081A and 8082 (wliich includes the COCs 4,4'- DDT 
andAroclilor 1016). 

The pre-mjection groundwater samples and groimdwater confinnation samples collected fi^om tlie 
Building 23 1 RU will be analyzed for tlie fuU analytical suite associated with each COC, including the 
following analytes: 

• TPHs by EPA Test Metliod 8015 witli specified caibon range (which includes TPH as gasoline, 
diesel, and fuel oil); 

• VOCs by EPA Test Method 8260B (which includes tlie COC BTEX, bromobenzene, 1,2-DCA, 
PCE, andTCE); 

• Title 22 Metals by EPA Test Method Series 6010/6020-7000 (Lead, vanadiiun, zinc, and Nickel); 

• PAHs by EPA Test Metliod 8270SIM (which includes tlie COCs benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(b+k)fluorantliene, benzo(k)fluoranthene, and 
chrysene); 
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• PCBs by EPA Test Method 8082 (which includes the COC Aiochlor 1016); 

• Redox and DO by direct reading field measurement; and 

• General water quality parameters by various methods. 

1-4.4 Analytical Methods— Building 230 Remedial Unit 

The soil confinnation samples collected from tlie Building 230 RU will be analyzed for the full analytical 
suite associated witli each COC, mcludu^ the following analytes: 

• TPHs by EPA Test Method 8015 with specified carbon range (which includes TPH as diesel and 
fiiel oil using silica gel cleanup); 

• Title 22 Metals by EPA Test Metliod Senes 6010/6020-7000 (Lead), and 

• PAHs by EPA Test Metliod 8270SIM (wliich includes the COCs acenaphtliyleiie, 
benzo(a)antluacene, benzo(a)pyrene, benzo(b)fluorantliene, benzo(b+k)fluoranthene, and 
P3'rene). 

The surface water and groundwater confinnation samples collected fiom tlie Building 230 RU will be 
analyzed for the fiill analytical suite associated with each COC, including the foUowmg analytes: 

• TPHs by EPA Test Method 8015 with specified carbon range (which includes TPH as diesel, and 
fuel oil); 

• Title 22 Metals by EPA Test Metliod Series 6010/6020-7000 (Lead), 

• PAHs by EPA Test Metliod 8270SIM (wliich includes the COCs acenaphtliyleiie, 
benzo(a)antluacene, benzo(a)pyrene, benzo(b)fluorantliene, benzo(b+k)fluoranthene, and 
pyrene), 

• Redox and DO by direct reading field measurement; and 

• General water quality parameters by various methods. 

In addition, the surface water samples wiU also be tested for pesticides usnig EPA 8081 . 
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1-4.5 Analytical Methods— Historic Wall Interface 

The soil confiimation samples collected from tlie Building 2228 and 23 1 RUs at the historic wall interface 
will be analyzed ftir the frill analytical suite associated with each COC, including the frjUowing analytes: 

• TPHs by EPA Test Metliod 8015 witli specified caibon range (which includes TPH as gasoline, 
diesel and fiiel oil using silica gel cleanup); and 

• VOCs by EPA Test Method 8260B (which mcludes tlie COCs ethylbenzene and xylenes). 

The groundwater confrnnation samples collected from the well located at the lustoric wall interface will 
be analyzed for the full analytical suite associated with each COC, including the following analytes: 

• TPHs by EPA Test Method 8015 with specified caibon range (which includes TPH as gasoline, 
diesel, and fuel oil); 

• VOCs by EPA Test Method 8260B (which mcludes tlie COCs ethylbenzene, 1,2- 
dichlorobenzene, and xylenes); 

• Title 22 Metals by EPA Test Metliod Series 6010/6020-7000 (wliich includes COCs nickel and 
arsenrc[for a minimum of one year]); 

• Redox and DO by direct reading field measurement; and 

• General water quality parameters by various methods. 

1-4.6 Excavation Waste Profiling 

Excavated soil will require sampling and analysis to frilfrU profiling and characterization reqmrements of 
the appropriately-licensed landfills or recycling facihties at which the material will be disposed. 
Sampling fiequencies and analyses will be based on tlie requirements of the disposal facility, but will 
include, as a mmimum, analysis for all site COCs. 
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1-5.0 INVESTIGATION-DERIVED WASTE 

For sampling to be conducted during soil excavation (i.e., confiimation sampling and stockpile sampling), 
the sampling related waste will be placed m the soil stockpiles and disposed ofF-site along with the 
excavation spoils. Decontamination, purge, or equipment rmsate water generated during soil removal 
activities will be tiansferred to the onsite storage tanks (Baker tanks) used to store extiacted gromidwater. 
The discharge of extracted water from the tanks will be handled m accordance witli Appendix C of this 
Work Plan. 

For in-situ and groundwater sampling to be conducted prior to and after completion of excavation 
activities, tlie IDW generated will be contained and sealed m 55-gallon dnuns and fransfeixed to the 
Cenfral Magazine area, where it will be profiled. Soil waste will be transported off-site to appropriate 
landfill facilities and groundwater (provided it meets Trust's industrial wastewater permit requirements) 
will be discharged into tiie sanitary sewer system. 
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1-6.0 DATA VALIDATION AND DATA MANAGEMENT 

MACTEC will obtain analytical data duectly from the laboratoiy and will perfonn a cuisory review of the 
chemical data (EPA Level II validation) and QA/QC data prior to consulting with the Trust and agencies 
regarding the need to continue excavation or begin backfilling. Tlie purpose of tlie cuisoiy review is to 
identify any significant QC failures or elevated detection limits that would affect decisions regarding 
whetlier the data are sufficient to show that COCs are not present m confinnation soil samples at 
concenfrations greater than cleanup levels. Prelimmary analytical data will be scieened against cleanup 
levels and cleanup level exceedances identified. Tables of preliminary data will be prepared and 
presented in weekly stakeholder meetings. 

Level III and Level IV data validation will be performed after hard copies of comprehensive ceitificate of 
analysis (CCA; Level III) and the raw data packages (Level IV) are received from tlie laboratoiy. 
Validation will be performed and qualifiers will be applied to analytical results in accordance with the 
Presidio-Wide Quality Assurance Project Plan, U.S. Enviromnental Protection Agency Contiact 
Laboratory Program National Fiuictional Guidehnes for Organic Data Review, and U.S. Enviromnental 
Protection Agency Contiact Laboratory Program National Fiuictional Guidehnes for Inorgamc Data 
Review. Raw data packages (Level IV) will be provided for at least 10 percent of the samples analyzed. 
The results of the Level III and Level IV data validation will be presented in the Construction Completion 
Report. 

The backfill samples (to be used for backfiUing excavations) will also be subject to similai' data validation 
protocol to that for the confirmation samples. 

Pertinent chain of custody information and analytical data (obtained electiomcaUy from tiie laboratory) 
will be loaded into MACTEC's database and tiie Presidio's database. Survey data (northing and easting 
coordmates) for tlie confirmation samples and data validation qualifiers will also be loaded mto both 
databases. Database reports of Level III vahdated analytical data will be generated from MACTEC's 
database for presentation in the Construction Completion Report. 
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J 1.0 DESIGN FOR TEMPORARY SANITARY SEWER REROUTE 

This memorandiim presents the design basis, assumptions, and calculations performed to 
complete the design of the following features: 

1. Temporary Sanitary Sewer Reroute Around the Project Site 

2. Propagule Planting Area Drainage 

J 1.1 Sewage Loading 

Known Sewage Loading: 380 gallons per day (gpd) (0.3 gallons per minute [gpm]). See attached 
Table J- 1. 

Maximum Potential Sewage Loading (If all Buildings Occupied): 25,833 gpd (17.9 gpm). 

J 1.2 Change in Elevation: 

From Manhole to the southwest of Building 230 to Edie Road Trunk Line (Less tlian 10 feet). 

J 1.3 Pump 

Capable of 17 feet at 20 gpm to 15 feet at 40 gpm (see attached SKV-40), which is capable of providmg 
the required head and flow rate (please see Attachment Jl). 
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J 2.0 PROPAGULE PLANTING AREA DRAINAGE DESIGN 

J 2.1 Existing Data Used to Conduct Design 

J 2.1.1 Groundwater Levels, Shallow Zone Wells, Building 231 RU Area 

L Historical Groundwater Data from Shallow Wells (see Figure J-1 for locations of shallow zone 
wells). 

2. Historic Groundwater Level Hydrogiaphs for Shallow Zone Wells (Figure J-2 depicts data from 
May 2001 through May 2006). 

3. Historic High Gioundwatei Level Data used to plot liistoric high gioundwatei potentiometiic 
smface. The surface contours range from 11.6 feet to 9 feetNAVD 88 elevation (see Figure J-1). 

4. Gioiuidwater levels are at theii' highest elevation during March and May samphng events 
(see Figmes J-2 thi^ough J-9). 

J 2.1.2 Proposed Finish Surface Elevation 

1 . Pioposed Finish Grade Elevations, except along the embankment slopes on tlie south, west, and 
east sides of Building 231 RU, range fiom 9 feetNAVD 88 to 11 feetNAVD 88 (see Figure J-1). 

2. Typical finish grade elevations are 0.5 foot to 1 foot below historic high groundwater elevations 
(see Figui^e J-1). 

3. Cost Differential is approximately $44,000 to raise the finish smface elevation to liistoric high 
elevation (see Attaclunent J2). 

4. For majority of the year, except in sprmg and early summer, tlie fimsh surface elevations are 
above the groundwater elevations. 

J 2.1.3 Tide Data 

1. Tide Station in Ciissy Field ( www.noaa.gov) (see Figure J- 10). 

2. Tidal Fluctiiations Relative to NAVD 88 f www.noaa.gov) (see Figiue J-1 1). 
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J 2.1.4 Precipitation Data 

1 . Rainfall cliaiacteristics used iii the design include: 

• Intensity (rate of rainfall) 

• Duration (time rainfall lasts), and 

• Frequency (statistical probability of how often rainfall will occui^). 

Nortliem California's clrmate is characterized by long, dry summers and mild wet winters. Most of tlie 
ammal precipitation occurs ftom November through March, witli Httle or no rainfall fioni May thi^ough 
October. The rainfall intensity of the 100-yr, 6-hour storm was detennined for tiie site location based on 
historical data from tlie neaiest rain gage (0.41 inches per hour). The rainfall data were acquired from the 
National Oceanic and Atmospheric Adminisfration website: 

http://www.nws.noaa.gov/ohd/lidsc/noaaatlas2.htin . 

The precipitation-frequency data output is presented as Attaclunent J3. 

J 2.2 Volume of Surface Expression of Groundwater and 

Storm Water 

Drainage to be provided to drain tiie surface water from the Building 23 1 RU area tluough the installed 
di^ain inlet and storm drain pipe into the existing 72-inch main storm di^ain line (see Figm^e J-1 for plan 
view and Figure 3-4 of the Work Plan for cross-sectional view). 

The cross-sectional view shows the dram inlet elevation at the discharge end of the stonn diain pipe and 
at the tie-in to tlie 72-inch main line to be approximately 6 feet relative to NAVD 88 datum. As such, 
witii a factor of safety of 1.2, tiie elevation of the stonn dram line at tiie coimection point is 5 feet relative 
to NAVD 88 datiim. 

The tide elevations range from greater than 7 feet to less tiian -2 feet NAVD 88 elevation. Dming liigh 
tides, the water drains back into the 72-uich main storm drain line and toward the Site. The high tide 
elevation is higher than the elevation of the discharge end of the stonn diain line installed on site. 

From the attached tide chart, typically for 5 lioui^s of the day, the tide elevation is lugher than 5 feet 
relative to NAVD datum, wluch is the elevation of the storm di^ain pipe at the tie-in location. A check 
valve to be placed in tiie stonn drain pipe to prevent tidal backflow into the Building 23 1 RU area. 



J 2-2 



Corrective Action Implementation Work Plan, Building 207/231 Area October 23, 2008 

Presidio of San Francisco, California Final 

MACTEC Engineering and Consulting, Inc., Project 4084075106 07 KB61940 Appendix J -Presidio 

J 2.2.1 Volume of Surface Water Collected During High Tide 

1. Surface Expression of Stoim Water: 

Quantity of Water = Precipitation Intensity (inches/hour) x (1 foot/12 inches) x (Drainage Area in 
square feet) x Period during wliich tide elevation exceeds 5 feet relative to NAVD 88 
(see Attacliment J4). 

Volume of surface expression of storm water = 4.766 cubic feet. 

2. Gioundwater Expression as Surface Water: 

Quantity of Water = (Drainage Aiea in square feet) x Difference between historic high groiuidwater 
elevation and finish suiface (the upper end of the range, i.e., 1 foot is conservatively chosen for 
calculations) (see Attachment J4). 

Volume of surface expression of groimd water = 27.900 cubic feet. 

Total Volume of Surface Water = 4,766 + 27,900 = 32,666 cubic feet 

J 2.3 Design of Storm Drain Pipe Transferring Storm Water from 

Drain Inlet into the 72-Inch Main Line 

1. Storm Drain Pipe Design 

• Plastic Pipe 

• 12-inch diameter 

• 0.5% slope 

• Flow Rate, Capacity = Maimmg's Velocity x Aiea of Pipe (see Reference 2 for Manning's 
coefficient for Plastic Pipe) 

• Flow Rate = 3.63 cubic feet per second (see Attachment J5). 

2. Number of Hours Required to Drain tiie Drainage Area 

• Total Volume of Surface Water/ Flow Rate in Storm Drain Pipe = 2.7 hours 
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As tlie tide levels are below the bottom of the stonn drain pipe discharge elevation of 5 feet NAVD 88 
(with a factor of safety of 1 .2) for 19 hours of the day; therefore, tlie design is appropriate. 

J 2.4 Recommendations 

The Building 231 RU will be backfilled to the final grades depicted on Figure J-1, and to miimnize the 
surface expression of groundwater. Drainage will be provided through the installation of a drain inlet and 
a stonn drain pipe that discharges groundwater that may rise above the final grade (in late wmter and 
eaily spring based on historic groundwater elevation data) and stonn water to an existing 72-inch stonn 
drain that tiaverses tiu^ough tlie Building 23 1 RU. However, prior to discharging groundwater to the 
stonn drain, MACTEC will collect 1 groundwater sample (and 1 duplicate sample) fiom tlie excavation 
and test tiie sample for the RU-specific COCs. If COC concentrations are above the surface water criteria 
established for tiie Site, tlien the RU will be backfilled to lustoric high groundwater elevations in the area. 
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TABLE J -1 
Buildings and Antic ipa ted Sewage Flow Rates in 207/231 Area 



Building 
Number 


Square Footage 


Occiq>ied Status 


CMTcnt Fnfiloyee 
Comil? 


CiHTent Savage 
Flowrate (gpd)^ 


Anticipated Flow Rate 

(gpciy 


Sewage from liie Soutb 


nnn 


4,700 


Occupied 


15 


300 


940 


223 


4,800 


Not Available 


Not Available 




960 


224 


400 


Not Available 


Not Available 




:-0 


■■■■s 


900 


Not Available 


Not Available 




180 


117 


3,600 


Occupied 


Not Available 




720 


228 


12,076 


High Voltage Dept 


Not Available 




2415 2 


nng 


2,758 


Vacant 


Not Applicable 




551 6 


_jU 


9,784 


Occupied 


4 


SO 


1956 8 


Sewage from Ibe E asl 


1029 


23,000 


Occupied 


1 Tenant (Employee?) 




4600 


1030 


23,000 


Occupied 


1 Tenant (Employee?) 




4600 


1063 


12,789 


Vacant 


Not Applicable 




2557 8 


1062 


12,869 


Occupied 


1 Tenant (0 Employee) 




2573 8 


■ 076 


390 


Vacant 


Not Applicable 




IS 


1060 


13,973 


Not Available 


Not Available 




2794 6 


1061 


100 


Not Available 


Not Available 




20 


1059 


3,403 


Not Available 


Not Available 




680 6 


'.056 


625 


Not Available 


Not Available 




125 




Total Sewage Flow Rate (gpd. 


380 


25,833 




Total Sewage Flow Rate (gpm] 


3 


17.9 



Notes: 

1) Square footages provided by Signe Anderseel, CBRE, Email dated 8 August 2007 and/or estimated fi'om CAD Drawings 

2) Employee counts provided by Signe Anderseel, CBRE, Email dated 8 August 2007 

3) Design Flow = 20 gallons per day/employee (USEPA, 2002 - Collection Systems Technology Fact Sheet, Sewei-s Convetionai 

Gravity) 

4) Design Flow = 20 gallons pei' day /net square feet (USEPA, 2002 - Collection Systems Technology Fact Sheet, Sewers Conventional 
Gravity) 

Checked RR 



Approved SS 
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NOTES 

1 . REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 FOUND IN THE PRESIDIO SEMI 
ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, 
OCTOBER 2006] 

2. ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET, HAVE BEEN CONVERTED FROM PLLW TO BE 
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3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 
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ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, 
OCTOBER 2006} 

2. ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET. HAVE BEEN CONVERTED FROM PLLW TO BE 
CONSISTENT WITH TOPOGRAPHIC SURVEY DATA. CONVERSION: NAVD 88 = PLLW-0.37 

3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 
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HISTORICAL WATER LEVEL HYDROGRAPHS FOR 
SHALLOW ZONE AQUIFER WELLS: 231GW21 / 231GW22 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



riGURE 



J-4 



DRAWN 

JHD 



JOBNUMBEF! 

4084075106 



CHECKED CHCK'D DATE 

JHD 10/2008 



APPROVED APPRVD DATE 

RR 10/2008 



231GWD9 1 


DATE GW Ebv, 


(feetPLLW) GWEIev 


(feet NAVD Sfl) 


5/22/2006 


11 48 


11 11 


5/6/200 S 


11.68 


11.31 


11/28/2005 


11.17 


1D.8 


8/29/2005 


11 92 


11.55 


5/23/2005 


13.13 


12.76 


3/1 4/2005 


12 78 


12 41 


12/13/2004 


12.1 


11.73 


3/9/2004 


11,53 


11,16 


5/24/2004 


11 65 


11 2B 


3/8/2004 


12,05 


11,69 


12/1/2D03 

8/1 1/200^^^H 


11.13 


10.76 


^^H io.g~^H 


^^^^■Ij.trd 


6/2/2DD3 


1106 


1D.6B 


3/1 0/2003 


12.03 


11.66 


12/2/2002 


11.85 


11 48 


8/26/2002 


12.02 


11.65 


5/2B/2D02 


12 08 


11 71 


3/4/2002 


12,31 


11, S4 


11/26/2001 


11 97 


11. E 


8/27/2001 


11 63 


11 26 


5/8/2001 


12 22 


11 8S 



231GW1Q 1 


DATE GW Elev 


[feetPLLWJ GWEIetf 


(feet NAVD 8S) 


5/22/200S 


8.09 


7.72 


3/6/200 B 


6-41 


8 04 


11/28/2005 


8.13 


7.76 


8/29/2005 


7.66 


7.49 


5/23/2005 


8 64 


817 


3/1 4/2005 


8.32 


7.95 


12/13/2004 


8,01 


7.64 




5/24/2004 


7.75 


7. 38 


3/8/2DD4 


8.49 


8 12 


12/1/2003 


7.89 


7.52 


S/1 1/2003 


7.84 


7,47 


6/2/2DD3 


76 


7 23 


3/1 0/2003 


8,63 


8,26 


12/2/2002 


7 96 


7 5B 


8/26/2002 


8 07 


7.7 


5/28/2002 


8.06 


7.59 


3/4/2DD2 


8.66 


8.19 


11/26/2001 


7 87 


7.5 


8/27/2001 


7,57 


7.2 


5/8/2DD1 


7 93 


7.56 
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10/2001 



11 
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9S 
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a 
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S31GW09(SHALLOW) 




-Ground Water 



S«C001 



11/50001 



4^4/2002 



9:i;2002 



1f2S/a)03 



S/2SJ2D03 



11/35/2003 
Tlirw 



4/23/2CD4 



9/20/2C(W 



3/17/2005 



7/1 7/2005 



12/14/2005 



5/13^2006 



10/10/2008 



231GW10(SHALLOW) 






"ST 



-Groundwater 



l/WZODI 6/eO)D1 11/&OT01 4M/2O02 9/1/2002 1/28/2003 6/28/2003 11/2&2003 4/23/2004 a/2D/20M 2/1?/2W5 7/17/2005 12/14/2t»5 &/13/2006 10/10/2006 

Time 



NOTES 

1 . REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 FOUND IN THE PRESIDIO SEMI 
ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, 
OCTOBER 2006} 

2. ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET. HAVE BEEN CONVERTED FROM PLLW TO BE 
CONSISTENT WITH TOPOGRAPHIC SURVEY DATA. CONVERSION: NAVD 88 = PLLW-0.37 

3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 
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HISTORICAL WATER LEVEL HYDROGRAPHS FOR 
SHALLOW ZONE AQUIFER WELLS: 231 GW09 / 231 GW1 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



riGURE 



VV lU 

J-5 



DRAWN 

JHD 



JOBNUMBEF! 

4084075106 



CHECKED CHCK'D DATE 

JHD 10/2008 



APPROVED APPRVD DATE 

RR 10/2008 



231CW11 i 


DATE GW Elev 


(leetPLLW] GW Elev 


(feetNAVDSS) 


5^2/2006 


8,1 


7,73 


3/6/2006 


8 76 


8.39 


11/26/2005 


5 46 


8.11 


8/29/2005 


8,32 


7,95 


5/23/2005 


8.17 


7. a 


3/14/2005 


8 74 


S37 


12/13/2004 


3.66 


8.29 


8/9/2004 


8.15 


7.78 


5/24/2004 


8.16 


7.79 


3/8/2004 


8.16 


7.79 


12/1/2003 


7.52 


715 


8/1 1 /2003 


7.33 


6,96 




3/10/2003 


7.1 


6.73 


12/2/2002 


7.47 


7.1 


8/26/2002 


8.68 


8.51 


S/25/2002 


7.87 


7.5 


3/4/2002 


9 06 


B.69 


11/26/2001 


s.ee 


8,4B 


8/27/2001 


8,43 


8,06 


5/S/2001 


8 65 


8.29 



231GW16 1 


DATE GWEIev, 


/feetPLLWl GWEIev. 


(feetNAVDaS) 


5/22/2006 ^H 


■■ 5.12^^H 


■^B 


3/6/2006 


5 27 


4.9 


11/26/2005 


5,22 


4,65 


8/2&/2005 


5.28 


4.91 


5/23/2005 


5,37 


5 


3/14/2005 


5.44 


5.07 


12/13/2004 


5.3 


4,93 


a/9/2004 


5 23 


4.S6 


5/24/2004 


5 17 


4.6 


3/8/2004 


5,2Q 


4,91 


12/1/2003 


5.27 


4.9 


8/1 1 /2003 


5 29 


4.92 


6/2/2003 


5.17 


4. a 


3/10/2003 


5 56 


5 19 


12/2/2002 


5.29 


4.92 


8/25/2002 


5,29 


4,92 


5/28/2002 


5 29 


4 92 


3/4/2002 


5 21 


4.64 


11/26/2001 


5.26 


4.89 


a/27/2001 


5.17 


4.S 


5/8/2001 


5 26 


4.89 



231GW11 (SHALLOW) 
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3.5 
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7.5 
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^^zz: 




■Grcjund Water 



1/3/2001 



6/8/200 i 



iiJZmOi 



4(4/2002 



9/1/2002 



i/:9/?003 



6/23/2003 



i1/2E/2O03 
Tims 



4/23/20M 



9;M/2004 



2/17/2005 



inTfiMZ 



13/14M05 5/13/2000 



10/10/2006 



231GW16 (SHALLOW) 



5 7 



1 



«S4 



-Groundwater 



1/9/2001 



6jfl/2001 



1 i;5/2t»i 



4(415002 



9/1 /2002 



l/?&f2D03 



6J?a'2D03 



1i/25/20Dl 
Time 



4/23i/200a 



9/20/2004 



2/1 7/2005 



7/1 7/2005 



12/14/2005 



5/1 3/2O06 



1 0/1 0V2OD6 



NOTES 

1 . REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 FOUND IN THE PRESIDIO SEMI 
ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, 
OCTOBER 2006} 

2. ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET. HAVE BEEN CONVERTED FROM PLLW TO BE 
CONSISTENT WITH TOPOGRAPHIC SURVEY DATA. CONVERSION: NAVD 88 = PLLW-0.37 

3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 
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HISTORICAL WATER LEVEL HYDROGRAPHS FOR 
SHALLOW ZONE AQUIFER WELLS: 231 GW1 1 / 231 GW1 6 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



riGURE 



'V IQ 

J-6 



DRAWN 

JHD 



JOBNUMBEF! 

4084075106 



CHECKED CHCK'D DATE 

JHD 10/2008 



APPROVED APPRVD DATE 

RR 10/2008 



231GW19 1 


DATE GW Elev 


(feetPLLW) GWEIev 


(feel NAVD 58) 


5/22/2006 


S.28 


7.91 


3/6/2006 


9.27 


89 


1 1/28/2005 


7.74 


7,37 


3/29/2005 


7.flS 


751 


5/23/2005 


&,83 


8 46 


3/1 4/20 05 


&.92 


S.55 


12/13/2DD4 


8.2 


7. S3 


8/9/2004 


7.46 


7.08 


5/24/2004 


r.si 


7.44 


3/8/2004 


B.^ 


S 19 


12/1/20O3 ^^H 




^^^Ki't 


a/1 1/2003 


7.49 


7.12 


6/2/2003 


7.92 


7 55 


3/10/2003 


&.61 


8 24 


12/2/2002 


7.73 


7.36 


3/25/2002 


7.71 


7.34 


5/28/2002 


e.06 


7.69 


3/4/2002 


8.49 


8.12 


1 1/26/2001 


7.92 


7.55 


a/27/2001 


7.54 


7.27 


5/8/200 1 


8.09 


7.72 



231GW23 1 


DATE GW Elev 


(feetPLLW) GWEIev 


[feet NAVD S8) 


5/22/2006 


9.12 


a. 75 


3/6/2006 


8.97 


86 


1 1/28^005 


&.S1 


6 44 


a/29/2005 


8.83 


8 46 


5/23/2005 


9.59 


9 22 


3/14/2005 


10.14 


9 77 


12/13/2004 


&.B4 


8.4? 


e/S/2004 ^^H 




^^^^V-89 


5/24/2004 


&.44 


8 07 


3/8/2004 


8.78 


841 


12/1/2003 


B.4 


8.03 


3/11/2003 


S.26 


7.89 


6/2/2003 


8.38 


8 01 


3/10/2003 


8.7 


S33 


12/2/2002 


8.6 


8.23 


3/2 5/20 02 


8.8 


8 43 


5/28/2002 


8.79 


8 42 


3/4/2002 


9.013 


8.66 


11/26/2001 


8.99 


S.E2 


a/27/2001 


8.4S 


8 12 


5/8/2001 


8.42 


8D5 



2;]iaW19 (SHALLOW) 
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(540.5 

CO 

a 

; 10 



^S.5 



01 

Si 

a e.5 
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O 7.5 




M9l20D-\ 



6(8/2001 



1 1/5;2001 



4M/20(J2 



9/1/2002 




•Groundwater 



1;29/2003 



G/2S/20D3 



7/17/2005 



12/14/2005 



5/1372006 



io/io/2ms 



231 eW23 (SHALLOW) 



11 1 



10.5 



10 



'9.5 



3.5 



W 7.5 



^* * 




■Grojrd Water 



1/3^001 



Q/Bizaa-\ 



11/5/2O01 



4/4/20Q2 



S/1/20'J2 



1/29/2003 



6/2&2QQ3 



11^5/2003 
Time 



4/23/2004 



3/2O/2D04 



2/17/2005 



7/17/20D5 



12/14/2D05 



&/13/2D06 



10/10/2005 



NOTES 

1 . REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 FOUND IN THE PRESIDIO SEMI 
ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006 (THEADWELL AND ROLLO, 
OCTOBER 2006) 

2 ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET, HAVE BEEN CONVERTED FROM PLLW TO BE 
CONSISTENT WITH TOPOGRAPHIC SURVEY DATA. CONVERSION: NAVD 88 = PLLW-0.37 

3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 
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J'MACTEC 



HISTORICAL WATER LEVEL HYDROGRAPHS FOR 
SHALLOW ZONE AQUIFER WELLS 231GWig / 231GW23 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



riGURE 



J-7 



DRAWN 

JHD 



JOB NUMBER 

4084075106 



CHECKED CHCK'D DATE 

JHD 10/2008 



APPROVED APPRVD DATE 

RR 10/2008 



231GW24 1 


DATE GW Hew 


(feet PL LW] QW Elew 


(feetNAVDSS) 


5/22/2006 


7.5 


7.13 


3/6/2D06 


s.2a 


7.91 


1 1/28/2005 


7.16 


6.79 


8/29/2005 


7.15 


B.79 


5/23/2005 


7.63 


7.46 


3/14/2005 


79 


7.53 


12/13/2004 


7.52 


7.15 


5/24/2004 


7.15 


5.7S 


3/8/2004 


7.67 


7.3 


12/1/2003 


7.G4. 


B.67 


3/11/2003 


7 


6.S3 


6/2/2003 


7.26 


6.S9 


3/10/2003 


7.se 


7.29 


12/2/2002 


7.11 


6.74 


8/26/2002 


7.13 


6.76 


5/38/2002 


7.35 


B.9S 


3/4/2002 


7.59 


7.22 


11/26/2001 


7.29 


6.92 


8/27/2001 


7 


6.63 


5/S/2001 


7.34 


6.97 



231GW25 1 


DATE GW Elev 


(feet PL LW] GUV Elev 


(feetNAVDSS] 


5/22/2006 


S.31 


7.94 


3/6/2006 


8.96 


8.59 


1 1/2S/2005 


fi32 


7.95 


8/29/2005 
5/23/2005 


8.34 


7.97 


9,07 


8.7 


3/14/2005 


e.97 


5,5 


12/13/2004 


S.7 


8.33 


8/9/2004 


7.93 


7.61 


5/24/2004 


S.24 


7.S7 


3/S/2004 


S.75 


S.33 


12/1/2003 


S.47 


8.1 


6/11C003 


5.01 


7.54 


6/2/2003^^^ 


^^^M y.89 ^H 


^^^B7.52 


3/10/2003 


6.73 


8.41 


12/2/2002 


fi.62 


8.25 


5/26/2002 


fi.44 


3.07 


5/28/2002 


S.47 


8.1 


3/4/2002 


fi.SS 


B.21 


11/26/2001 


S.S 


8.43 


e/2 7/2001 


S.02 


7-55 


5/8/2001 


S.3S 


7.99 
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1/9/2 O01 
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a,s 
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1/B/3DC1 



2!31CIM24CSHALL0W) 





X 
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■GroindlfVatBr 



6/a/2O01 



11/5/2001 



4W2D02 



9/1/2002 



1^9/2003 



e/aa/SDoa 



11/25/2D03 
Time 



4/23/2004 



9/20(2D04 



2/17/2005 



7/17/20D5 



12/14/2005 



S; 13/2006 



ID/10/2006 



231SVl/2S(SHALLOW| 





- Ground Water 



6/872001 



i1/s/aioi 



4/4/200? 



9/1/30Q2 



1/29/2003 



&2B/2003 



11^25/2003 

Time 



4/232004 



9/21/2004 



2n 7J2005 



7/1T/20(S 



12/14/2 QOS 



5/1 3/2006 



1Q/10/20QS 



NOTES 

1 . REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 FOUND IN THE PRESIDIO SEMI 
ANNUAL GROUNDWATER MONITORING REPOHTIST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, 
OCTOBER 2006} 

2. ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET. HAVE BEEN CONVERTED FROM PLLW TO BE 
CONSISTENT WITH TOPOGRAPHIC SURVEY DATA. CONVERSION: NAVD 88 = PLLW-0.37 

3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 
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^MACTEC 



HISTORICAL WATER LEVEL HYDROGRAPHS FOR 
SHALLOW ZONE AQUIFER WELLS: 231GW24 / 231GW25 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



riGURE 



J-8 



DRAWN 

JHD 



JOBNUMBEF! 

4084075106 



CHECKED CHCK'D DATE 

JHD 10/2008 



APPROVED APPRVD DATE 

RR 10/2008 



23.1 GW30 1 


DATE GW Elev 


(feetPLLWJ GWEIev 


(leetNAVDSa) 


5/22/2006 


6.85 


6.48 


3/S/2DD6 


7.58 


7.21 


1 1/28/2005 


7.15 


6.78 


5/29/2D05 


7.3 


6.93 


5/23/2005 


7.71 


7.34 


3/1 4/2005 


7.33 


6.96 


12/13/2004 


7.35 


6.98 


B/9/2D04 


7. OB 


6.71 


5/24/2004 


6.68 


6.31 


3/8/2004 


7.13 


6.76 


12/1/2003 


6.8 


6.43 


6/11/2003 


7.33 


6.95 


6/2/2DO:^^^H 


^^K__gJ_^^H 


^^^H 6.23 


3/1 0/2003 


7.62 


7.25 


12/2/2002 


6.81 


6.44 


3/26/2002 


7.38 


7.01 


5/2S/2002 


7.07 


S.7 


3/4/2002 


6.98 


6.61 


11/26/2001 


7.31 


6.94 


5/27/2001 


6.64 


S.27 


5/5/2001 


6.8B 


6.49 



231GW30 (SHALLOW) 



r8.5 



1 ' 

111 



5.5 





-Grojnd Wrt&r 



1/S/2C01 



S/B/2001 



1 1/6/2001 



4/4/2002 



9/1/200^ 



1/2972003 



6CS/20D3 



11/25Q0O3 
Time 



4/23/2004 



9/2D/2004 



2/17Q005 



7/17/^006 12/14/2005 



5/13J2D06 ia'10/2006 



NOTES 

1 . REPORTED GROUNDWATER ELEVATION DATA FROM 2001 THROUGH 2006 FOUND IN THE PRESIDIO SEMI 
ANNUAL GROUNDWATER MONITORING REPORT 1ST AND 2ND QUARTERS 2006 (TREADWELL AND ROLLO, 
OCTOBER 2006) 

2. ALL WATER LEVELS SHOWN IN NAVD 88- US SURVEY FEET, HAVE BEEN CONVERTED FROM PLLW TO BE 
CONSISTENT WITH TOPOGRAPHIC SURVEY DATA, CONVERSION: NAVD 88 = PLLW-0,37 

3. THE DATE AND ASSOCIATED WATER LEVELS HIGHLIGHTED IN GREEN ARE THE LOW VALUES; DATE AND 
ASSOCIATED WATER LEVELS HIGHLIGHTED IN YELLOW ARE THE HIGH VALUES. 



fMACTEC 



HISTORICAL WATER LEVEL HYDROGRAPHS FOR 
SHALLOW ZONE AQUIFER WELLS: 231GW30 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



FIGURE 



J-9 



DFfAWN 

JHD 



JOB NUMBER 

4064075106 



CHECKED 

JHD 



CHCK'D DATE 

1 0/2008 



APPROVED APPRVD DATE 

RR 10/2008 







^f*ci»".a» 



LEGEND 



^ TIDE STATION 9414290 



NOTES: 

1. TIDE DATA SOURCE; TIDE GAGE STATION #9414290 

(NORTH EAST SIDE OF NFS WHARF) NATIONAL OCEANIC 

AND ATMOSPHERIC ADMINISTRATION WEB SITE. 

http://co-ops.nos. noaa.gov/station_info. shtml?stn^9414290%20San%20Francisco,%20CA 
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NOT TO SCALE 



^ M ACTEC 



TIDE STATION LOCATION MAP 
FOR SAN FRANCISCO BAY 

BUILDING 207/231 AREA 
PRESIDIO OF SAN FRANCISCO 
SAN FRANCISCO, CALIFORNIA 



riGURC 



J-10 



DDAWN 

JHD 



JOB NUMRFn 

4084075106 



CHECKED CHCK'D DATF 



APPROVED APPRVD DATE 



JHD 



1 0/2008 



RR 



10/2008 



NOTES: 

1 . HIGH AND LOW TIDE ELEVATION DATA FROM 2DD6-2007, SOURCE; TIDE 
GAGE STATION #94 142901 NORTH EAST SIDE OF NPS WHARF) NATIONAL 
OCEANIC AND ATMOSPHERIC ADMINISTRATION WEB SITE. 
http://co-ops.nos. noaa.gov/data_menu.shtml?sln=9414290%20San%20Francisco 
,%20CA&Iype^H Istoric+Tide+Dala 
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Ver-i-f"ied Ua-ter Level vs. Pr-ecJic-ied PLo* 
9414^^5 San Fr-ancigco, Cii 

(Tom £e9£--0^--eG - aes^-'SS-'Q? 
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ATTACHMENTJ 1 
SEWAGE EJ ECTOR PUMP TECHNICAL SPECIFICATIONS 



REVIEWED: RR 




Submersible Sevs^age 
Ejector Pump 

Available 

• Manual Operation 

• Automatic Operation 

• Wide Angle (shown) 



'■■ ^.:"ts.i-«c 





Inr' HYDROMATI 

Pentair Piiin|i Group 




SkV4||- Submersi&le Sewage EjeclorPump 



Details 



Pump Characteristics 



Performance Data 



Pump/Motor Unit 


Submersible 


Manual Models 


SKV40M1 


SKV40M2 


Automatic Models 


5KV40A1 


SKV40A2 


Horsepower 


4/10 1 


Full Load Amps 


\2.6 


6.4 1 


Motor Type 


Shaded Pole (4 Pole) 


R.RM. 


1550 


Phases 


1 


Voltage 


115 2S0 


Hertz 


60 


Operation 


Intermitterit 


Tempetature 


UOT Ambient 


NEMA Design 


A 


Insulation 


Class A 


Discharge 3i;e 


l-NPTstd. 


Solids Handling 


2" 


Unit Weight 


35 Ib5. 


Power Cord 


18/3,SJTW, 10'5td. 

(20' opt.) 
230V= lO'std. 



Materials of Construction 



Hande 


SteeJ 


Lubricating Oil 


Dielectric Oil 


Motor Housinq 


Ca5t Iron 


Seal Plate 


Cast Iron 


Pump Casing 


Cast Iron 


Shaft 


Stainless Steel 


Meclianicai 
Shaft 5eal 


Seal Faces: Carbon/Ceramic 
5ea] Body: Anodized Steel 
Spring: Stainless Steel 
Bellows: Buna-N 


Impeller 


Engineered Thermoplastic 


Upper Bearing 


Brass Sleeve Bearing 


Lower Bearing 


Single Row Ball Bearing 


Fasteners 


Stain!es.s Steel 
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Dimensional Data 



(314) 



12"15/15 
DISChAfiGE (32S) 
HEIGHT 



Diaphragm Sw itch 
On - 8-7/8 
Off =4-1/4 

Vertical Sw itch 
On = 8-15/16 
Off =4-7/15 

Wide Angle Sw itch 
On^l2-iy2 
Off =6-1/2 




12"5/S 

(3141 



3"15/16 

m 



C>irnensiandi Jaca nolfuiCuiL^lmcllDn puipmeunli-^^ curlirieJ-OimensianS and v/t-lglu* a\^ approximat*. 
Oti/Ofi level Sdrullabi*- We lii^tvs ih'S eight tiJ mflk* r'^iiiOni lu Our p'Odtn^l Jiid their ^pecificadflns 
withoiir notice. 
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COSTS DIFFERENTIAL TO RAISE GRADE TO HISTORIC HIGH GROUNDWATER 
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ATTACHMENTJ 3 
PRECIPITATION FREQUENCY DATA OUTPUT, BLDG 207/231 AREA 



REVIEWED: RR 



PtedpitatJonFraiiieiitvEfataOiitpiTt, Kdq 207/231 Area 
NOAAAt]as2 
Califoniia 37.8N 12245W 

Site-specific Estimates 



M^ 


IYed[Htati(Hi 
(indies) 


Pi%d[^ialim Intenaly 


2-year 6-hour 


1.32 


0.22 


2-year 24-hour 


2.32 


0.10 


lOO-yeai^ 6-hour 


2.47 


0.41 


100-year 24-hour J 


4.94 


0.21 
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ATTACHMENTJ 5 

BACKUP ASSUMPTIONS FOR HYDRAULIC CAPACITY ESTIMATION 
OF NEW 12-INCH STORM DRAIN LINE 
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APPENDIX K 

GEOTECHNICAL RECOMMENDATIONS FOR EXCAVATION SETBACKS 

REVIEWED BY: RR 



OFFICE MEMORANDUM 



To: File 

From: P. Jared Mechetti 

Donald W. Quigley, P.E., G.E. 

Date; February 19, 2006; updated Febmaiy 20, 2008 

Subject: Stability Analyses of Historic Walls 

During Excavation Activities 
Biulding 207/ 231 Area 
Piesidio of San Francisco, CalifoiTiia 

Project Number: 4089041001.107; 4084075106.05 



Purpose of Slope Stability Analysis 

Tliis meniorandiini presents tlie results of analyses MACTEC perfoniied to evaluate tlie stability of tlie 
two existing liistoiic walls adjacent to tlie soutli and west sides of Building 23 1 (see Plate 1) duinig the 
planned excavation activities outlined in the Coixective Action Implementation Work Plan (CAIWP). 
The piupose of tlie analyses was to assess the stability of botli lustonc walls during excavation and 
removal of contaminated soil adjacent to tlie wall. 

Material Properties 

Soil profiles and material properties were developed based on a review of several monitoring well 
installation logs m the immediate vicinity of tlie plamied work and on engineering judgment. Because no 
strengtli testing data for soil samples were available, we have made reasonable assumptions for soil 
strength parameters used in tlie stability analyses (including cohesion, internal angle of fiiction, and moist 
unit weight). The assumptions are presented on Plate 2, Stability Analysis. Because there are no 
constiiiction drawings for tlie existing walls, we have assumed that they are founded at shallow deptlis 
below the ground surface in front of the walls. 

Geometric Properties 

One cross-section (A -A') was selected for the stability analyses and is shown on the attached Site Map, 
Plate 1. Tlie location of tlie cross-section was selected to model the steepest sections of tlie planned 
excavation and to utilize the maximum amoiuit of available subsmface infonuation. The deptlis of soil 
layers and depth to Bay Mud witliin the subsurface profile were estimated and interpolated from the 
existing logs and fi^om the Geologic Cross Section, Plate 5 in the CAIWP. The assiuued subsurface 
profiles aie shown on Plate 2. 
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Circular Failure Surface Analyses 

The computer program Slope/W (Version 2004) by Geoslope International (2004) was used for tlie 
evaluation of circular' failure surfaces (Spencer's Metliod). Slope/W uses limit eqnilrbrium tlieory to 
compute tlie factor of safety (ratio of resistmg forces to driving forces) for eacli of tlie several crrcular 
failure surfaces defined by the grid and radius method. 

Deftning Stabilily 

Slope/W calculates a factor of safety, which is tlie ratio of the available resrstance to sliding divided by 
the driving forces. The higher tlie factor of safety, the more stable the slope. Typically, a slope with a 
static factor of safety greater than 1.5 mdicates a relatively stable slope. For short-tenn condrtions, such 
as during constniction, smaller factors of safety such as 1 ,3 are often acceptable, provided the soil 
condrtions and strengtii properties are well known. Calculated factors of safety near 1 .0 indrcate that tlie 
slope may be on the verge of failme. Factors of safety well below 1.0 indrcate that tlie slope analyzed 
would likely be imstable. 

For large earthquake loads, slope stability metliods often yield factors of safety less than 1.0, mdicating 
slope "failure." However, tlie amount of downward and lateral slope movement dmmg the earthquake 
will depend on tiie severity of tiie eaitliquake and the static factor of safety of tlie slope. In addition, 
slopes can fail or drsplace sigmficantiy if the soils are loose sands thatlrquefy during the earthquake. 

Results 

For our analysis, we assumed tliattiie sides of the excavatron will be sloped at a minimum of lVi:l 
(lioiizontal to veitical) or flatter and tiiat tiiere will be a minimum of 3 feet between the top of tlie slope 
and the outer edge of tiie wall. Oui' stability analysis of Section A-A' mdicates tliat during tlie plamied 
excavation actrvrties, tlie hrstoric walls will have a static factor of safety slightiy less than 1.5 for tlie 
condrtions analyzed. We judge that a 5-foot setback would yield a factor of safety of 1.5 or greater. 

We did not perform stability analyses of the plamied excavation during a large earthquake because the 
risk of a large earthquake occurring during tiie short period of time that tlie excavation will be open rs 
small. However, it should be noted that tlie potential for wall movement or failuie during a major 
earthquake is relatively lar^ge even under existing conditions. This rs particularly true if loose sand layers 
wrtiun or below the Bay Mud at the site were to liquefy during a stiong earthquake. 

Recommendations 

Our analyses indicate tliat tiie plaimed open-cut excavation can probably be made wrtiiout rmpacting tiie 
stability of the historic walls. Because of the absence of stiengtli data for the soils below and near the 
wall, we recommend tiiat a minimum calculated factor of safety of 1.5 be maintained, i.e., corresponding 
to a setback of 5 feet fioin tlie wall to the top of the excavation slope. 

We recommend that during constniction, tiie contiactor perfonn peiiodrc sm^veys to niomtor the walls for 
any signs of movement. We also recommend tliat a MACTEC Geologist monitor excavation activities 
that aie witiun 20 feet of the lustoric walls to determine if soil conditions are consistent with those 
assumed fi:om the monitoring well installation logs. If soil conditions drffer from tiiose reviewed in the 
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logs, adjustments of tlie excavation slopes may be necessaiy in tlie field to maintain stable conditions. 
However, the responsibility for maintaining stable excavation slopes and fiar preventing damage to the 
histoiic walls should be the contiactoi's. 



Attachments: Plate 1 - Site Map 

Plate 2 - Stability Analysis 
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